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Introduction to Endodontics 
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Figure — Model of teeth showing pulp along with endodontic lesions of the teeth 
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-Pulpal and periradicular origin mes BE 5ano) orofacial pain 60203 Diagnosis and Differential 
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-Vital pulp therapy api(35(030? pulp capping, pulpotomy, apexogenesis, apexification o? Ué: 
-Nonsurgical treatment of root canal system 

-Pulpal origin meş [g50295c0205 periapical pathology o 3805005090536: 

-296gp e[qoEsco2r03030203 molaé: (Bleaching of discoloured teeth) 

“agora pao eese éon Ufos moft: (Retreatment of endodontic failure cases) 
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endodontically treated teeth with coronal restoration and post and core) 
-Intentional replantation 

-Replantation of avulsed tooth 

-Hemisection, bicuspidization, and root resection 

-Endodontic implants 
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Pierre Fauchard (1678-1761) e "Le Chirurgien Dentiste” 803 953500090 pulp sc? 
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Prescience (1776-1826); Age of discovery (1826-1876); Dark age (1876-1926); The renaissance (1926- 


1976); Innovation era ( from 1977 onwards) 


Table 1.1: History of endodontics 


1725 
1728 
1746 
1820 


1836 
1838 


Lazare Riviere 
Pierre Fauchard 
Pierre Fauchard 


Leonard Koecker 


S Spooner 
Edwin Maynard 
Edwin Truman 
SC Barnum 
Bowman 
Magitot 
Gramm 

Otto Walkhoff 
Roentgen 
Callahan 
Cluster 

BW Hermann 
Walker 

Suzuki 
Johnson 
Nygaard-Ostby 


Ingle and Levine 


Introduced clove oil for sedative property 
First described the pulp tissue 
Described removal of pulp tissue 


Cauterized exposed pulp with heated instrument and protected it with 
lead foil 


Suggested arsenic trioxide for pulp devitalization 
Introduced first root canal instrument 

Introduced gutta-percha as a filling material 

Prepared a thin rubber leaf to isolate the tooth during filling 
Used gutta-percha cones for filling of root canals 

Use of electric current for testing pulp vitality 

Introduced gold plated copper points for filling 

introduced camphorated chlorophenol as a medication 
Introduced formocresol 

Introduction of lateral compaction technique 

Use of electrical current for determination of working length 
Introduced calcium hydroxide 

Sodium hypochlorite 

Presented scientific study on apex locator 

Introduced profile instrument system 

Introduced EDTA 


Gave standardizations and guidelines for endodontic instruments 


1961 Sparser Walking bleach technique 

1962 Sunada Calculated electrical resistance between periodontium and oral mucous 
membrane 

1971 Weichman-Johnson Use of lasers 

1979 Mullaney et al. Use of step-back technique 

1979 McSpadden McSpadden technique (thermomechanical compaction) 

1980 Marshall and Pappin Introduction of crown-down technique 

1985-1986 Roane, Sabala, and Powell Introduction of balanced force technique 

1988 Munro Introduced first commercial bleaching product 

1989 Haywood and Heymann Nightguard vital bleaching 

1993 Torabinejad Introduced MTA 

2004 Pentron clinical laboratory Introduced Resilon 


Abbreviations: EDTA: ethylenediaminetetra acetic acid; MTA: mineral trioxide aggregate. 
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-Contemporary culture-independent molecular techniques have exposed a more diverse microflora 
along with microflora of endodontic failure cases. 
-Now, it has been established that rubber dam is mandatory for endodontic procedures. If patient or 
dentist is allergic to latex, alternatives to latex like silicone-based dams are recommended. 
-Modern endodontic diagnostic and treatment procedures utilize magnification, like dental loupes, 
microscopes, and endoscopes, which can provide magnification of up to x25 times. 
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-locate and negotiate root canals 
-visualize calcified root canals 
-detect missed canals and remove fractured instruments 
-visualize tooth fractures 
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Earlier, prognosis of endodontic treatment was evaluated as a “success” or a “failure.” These terms can 
be vague as they may be defined differently by the patient or the clinician. For example, a patient may 
feel symptom free endodontic treatment; however, a sinus may be present with periapical 
radiolucency. Contemporary endodontics uses the terms “healed,” “healing,” or “diseased” to describe 
the outcome of treatment depending upon radiographic, clinical, and histological evaluation. Chance 


of a healed outcome after contemporary surgical endodontics can be as high as 95%. 


MTA-FILLAPEX 


Figs. A to D showing 
(A) Traditionally used Zinc oxide Eugenol sealer 
(B) MTA based root canal sealer 
(C) 2D radiographic image of teeth 
(D) 3D image of teeth and surrounding tissues in CBCT 


Diagnostic procedures in Endodontics 


Various types of pulp tests performed are: 
e Thermal test 

- Cold test 

- Heat test 

Electrical pulp testing 

Test cavity 

Anesthesia testing 

Bite test 


Bite test 

cogom ol:053231 ocoo5coc [go SËTZ Dën 0332056802 MICON EOGOIGOSE 
däi "T$ š Lo y ¿ari ó eege ee: 

OlooOƏl Bite test helps in identifying a cracked or fractured tooth. This is done if patient complains of 


pain on mastication. 


Fig. 7.17 Patient is asked to bite on cotton swab or hard 
object for bite test. Fig. 7.18 Tooth slooth. 


Electric pulp tester (EPT) 
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Fig.7.15 Battery operated pulp tester. 


Use of EPT in patients with pacemakers is questionable. 


The electric output may vary from time to time, 


Some [glse positive response may be seen in molars due. to 
multiple roots. 


It gives us the condition of the nerve fibers but not the blood 
supply to the pulp. 


In splinted or tooth with bridges response may be due to 
stimulation of adjacent teeth: 


Teeth are usually non responsive to electric pulp testing shortly 
after eruption, after trauma and older tooth. 


ar App of electric pulp testing are always subject to the errors 
o man interpretation and should be evaluated along with ` . 

remi ts from the other diagnostic aids before a final diagnosis is 
made. 


Heat test 
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° Tooth is dried 

° Melting gutta percha 
point is applied 

° Tooth with pulpitis 
will feel lingering pain 

° If there is intense 
pain, pulp is 
irreversible 

* Necrotic pulp will not 
feel any pain 


Cold test 


Stestond8, səqp:[o3: səoà:[0|šColoooSi ice, dry ice, ethyl chloride cooo ck S5cO lo ÓN 
Classic Responses to Thermal (cold) Testing: 


e Normal Pulp: Moderate transient pain 
e Reversible Pulpitis: Sharp pain; subsides quickly 


e Irreversible pulpitis: Pain lingers 
Necrosis: No response 
(Note false positive and false negative responses common) 


Anaesthetic test 
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| Selective 
anesthetic 


can't determine 
which tooth. 


— Numb a tooth / 
area 


if pain subsides, 
we have located 
the tooth or quad. 


Normally done on 
Max. 


Caries removal 
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last resort 


The cavity is prepared by drilling through DEJ of an 
unanesthetized tooth ata slow speed and without a water coolant. 


Sensitivity and pain elicited by the patient is an indication of the 
pulp vitality. 


A Sedative cement is then placed in the prepared cavity and the 
Search for the cause of pain may be continued. 


On the contrary, if no pain/sensitivity is recorded, the cavity 
preparation may be continued until the pulp chamber is reached 
and if the pulp is noticed to be necrotic, routine endodontic 
treatment could be performed. 


Trans-illumination test 


Transillumination 


o Light traverses fracture lines- 
visually detected 


o Fractured Segment near the 
light appears brighter 
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X-ray test 
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interpretation of radiograph according to appearance (Fig. 7.20) 

Appearance Tentative finding 

Decay 

Pulp 

. Gingiva or space between teeth 

Abscess 

Cyst 

Enamel 

. Restoration (metal, gutta- 
percha, etc.) 


Creamy white area Dentin appears as creamy white 
area 


White line around teeth Lamina dura around teeth 


Black/gray area 


White area 
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Recently Available Pulp Vitality Tests 


Laser Doppler flowmetry (LDF) 

Pulp oximetry 

Dual wavelength spectrophotometry (DWLS) 
Measurement of temperature of tooth surface 
Transillumination with fiber-optic light 
Plethysmography 

Detection of interleukin-1 (IL-1)8 

Xenon-133 

Hughes Probeye camera 

Gas desaturation 

Radiolabeled microspheres 

Electromagnetic flowmetry 
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Type of pain 
Location * Localized pain 
* Diffuse pain 
Duration * Momentary pain on stimulation 


Nature H 


Stimulus . 


Spontaneous pain for long duration 


Sharp shooting momentary pain on 
applying stimulus 


Sharp shooting pain on mastication 
Spontaneous dull, throbbing pain 
for long duration 

Sweet and sour 

Heat 

Cold 

Heat and cold 


Stimulated by heat and relieved by 
cold 


On lying down or sleep 


Reason for pain 

Presence of proprioceptive A-B fibers 
present in periodontal ligament 

Lack of proprioceptive fibers in pulp 


Stimulation of Aé fibers because of 
movement of dentinal fluid present in 
odontoblastic processes 


Stimulation of C-fibers 


Due to stimulation of Aé fibers 
present in odontoblastic processes 


Vasodilatation caused by heat 
stimulates C-fibers of pulp 


Stimulation of Aé fibers due to fluid 
movement in odontoblastic processes 
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Provisional diagnosis 


Periodontal pain 


Pulpal pain 
Reversible pulpitis 
Irreversible pulpitis 
Dentinal pain 
Reversible pulpitis 


Irreversible pulpitis 
Fracture of tooth 
Irreversible pulpitis 
Reversible pulpitis 
Irreversible pulpitis 


Dentin hypersensitivity 


Early stages of irreversible pulpitis 
Late stages of irreversible pulpitis 


Acute irreversible pulpitis 


If any localized swelling is present, then look for 
* Localrise in temperature 


Tenderness 


Induration 


Extent of lesion 


Fixation to underlying tissues, etc. 
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Provisional diagnosis after examination of lymph nodes 


"e TESTER z 
Enlargement of submental lymph Infection of anterior 
nodes teeth 

Involvement of submandibularlymph Mandibular molar 
nodes infection 
Enlargement of lymph nodes at angle May indicate tonsillar 
of mandible infection 

Firm and tender palpable lymph nodes — Acute infection 
associated with fever and swelling 

Palpable lymph node not associated Chronic infection 
with pain 

Hard-fixed lymph node with stone-like Malignancy 
consistency 

Matted, nontender lymph nodes Tuberculosis 
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POINTS TO REMEMBER 


Degree of response to percussion is directly proportional to 
degree of inflammation 

Dull sound on percussion indicates abscess formation while 
sharp indicates inflammation 


Pain on percussion is indicative of possibility of following 
conditions: 

- Periodontal abscess 

— Pulp necrosis (partial or total) 

- High points in restorations 


CBCT in endodontics e» saa: (9¡ cu [0303320705 pre-treatment, during treatment, post-treatment 
C C OO C d € Cc o è 
320200 check 0800 OƏs2socc [cooo 60290 OO [o 0980226020607 preoperative 
[e] L LL Oo ° Lo fo) o 
evaluation 39098 tooth morphology, dental periapical pathosis and apical periodontitis, root 
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resorption, root fracture, anatomical position in surgical endodontics 920p90909 [pco loa Un 


Postoperative assessment 32653 healing of apical lesion, integrity of obturation o0[yé 
sE osi 

Cone Beam 

Computed Tomography 

in Endodontics 


(4) QUINTESSENCE 
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Access Cavity Preparation 


C e € š O Cc C 
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Obturation 
Biomechanical 
preparation 


Access cavity preparation 


Figure — Pyramid of Endodontic Treatment 
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Objectives of access cavity preparation 
* Direct straight line access to the apical foramen. It helps in 
- Improved instrument control because of minimal instru- 
ment deflection and ease of instrumentation in the canal 
- |mproved obturation 
- Decreased incidence of iatrogenic errors 
* Complete deroofing of pulp chamber. It helps in 
- Complete debridement of pulp chamber 
- Improved visibility 
- Locating canal orifices 
- Permitting straight line access 
- Preventing discoloration of teeth because of remaining 
pulpal tissue 
e Conserve sound tooth structure as much as possible so as to 
avoid weakening of the remaining tooth structure. Presence 
of walls allows 
- Proper application of rubber dam 
— Stable reference point 
- Hooding of chamber with irrigant 
- Support for temporary restoration 
* Provide a positive support for temporary filling so as to avoid 
any contamination of the cavity. Walls of cavity should be 
flared in a shallow funnel shape with the occlusal surface 
wider than floor 
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Figs. 15.3A and B (A) Not removing dentin from mesial wall causes 
bending of instrument while inserting in canal leading to instrumental 
errors; (B) Removal of dentin interference from access opening gives 


Smooth, straight line access to root canal system. straight line access to the canal without any undue bending. 
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Shape of access cavity is determined by 


e Size of pulp chamber: In young patients, access preparation is 
wider than older ones 


e Shape of pulp chamber: Final outline form should reflect the 
shape of pulp chamber. It is triangular in anteriors, ovoid 


buccolingually in premolars and trapezoidal or triangular 
in molars 


e Number, position and curvature of the canal: It can lead to 


modified access preparation, like shamrock preparation in 
maxillary molar 


Why not prepare the canals to a standard size and shape?????? 


1. A histological examination of root canal > root canal 


system > tortuous turns, apical foraminae and at times 


accessory canals. 


2. This root canal system whose shape has been altered by 
age, operative procedures, decay and trauma; is unique for 


each tooth and is different from tooth to tooth. 


3. A standard root canal Is not existent. 


Access 
opening 


Access 
opening 


Number, Position, and Curvature of Root Canals: 
* To prepare each canal efficiently without interference, the 
cavity walls often have to be extended to allow an unstrained 


instrument approach to the apical foramen. 


C è O C M oc C [6] 
0999031393 EG Shapes of access opening 0) 63220260 (900010332096: GWIMEOD 
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shamrock preparation c» 32205 ó 


5 
O 
° 
S 

(3) 

CE, 
° 


Because of presence of MB2, the access cavity acquires a rhomboid shape with corners corresponding 
to all the canal orifices, that is, MB1, MB2, DB and palatal. Luebke showed that an entire wall is not 
extended to search and facilitate cleaning, shaping and obturation of extracanal. 

He recommended extension of only that portion of the wall where extracanal is present and this may 
result in “cloverleaf appearance" in the outline form. Luebke referred this to as a shamrock 


preparation. 


«Modified outline form to accommodate the instrument 
unrestrained in the severely curved mesial canal 

‘Extending only that portion of the wall needed to free the 
instrument, a cloverleaf appearance may evolve as the outline 


form 


Laws of access cavity preparation for locating canal orifices 


ë Lorifi o omcoc * S 8 3l 
anal orifices Spe! Kach? (gS8Eo3 3964 39009:600:6030 


Law of centrality: Floor of pulp chamber is located in centre 
of tooth at level of CEJ. 


Law of symmetry: Canal orifices are equidistant 
froma line drawn in mesio-distal direction 
through the floor of pulp chamber. 


Law of CEJ: Distance from external surface of clinical crown to 
the wall of pulp chamber is same throughout the tooth 
circumference at the level of CEJ. 


Law of colour change 


First Law of Orifice Location 

It states that the orifices of the root canal are 
always located at the junction of the walls and 
the floor. 


I 
I 
I 
I 
Second Law of Orifice Location 1 
It states that the orifices of the root canals are I 
I 
I 
I 
I 
I 


always located at the angles in the floor-walls 
junction. 


Third Law of Orifice Location 


It states that the orifices of the root canals are Law of orifice location: Canal 


always located at the terminus of the root's : orifices are located at the 


developmental fusion lines. u Ë 
- junction of floor and walls and 


Law of concentricity: Walls of pulp chamber are always ı at the terminus of root 
concentric to external surface of the tooth at level of CEJ. i development fusion lines 
This indicates anatomy of external tooth surface reflects l 
the anatomy of pulp chamber. 
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Access cavity preparation 8: Mouse-hole effect 


Extension of orifices to the axial walls results in “mouse hole effect”. 
ses [t is caused by under extension of access cavity. 

se Mouse hole effect results in hindrance to straight line access 

which may cause procedural errors. 


Mouse hole Correct opening 


Figs. Mouse hole effect: (A) Mouse hole effect due to under 
extension of axial wall, orifice opening appears partly in axial 
wall and partly in floor; (B) Correct opening 


Figure. Access preparation demonstrates ‘mouse hole” effect 
on buccal, and ceiling overhang on palatal. 


Access cavity preparation €: Soffit 


: A ° c ` oc o qv a ACC 
Straight line access SŠ meer 66032 a|šcoo:ào>esspeco: 
e ° . t t P ë 


B 
Figs. (A) Dotted lines show where dentin is removed to have straight-line access; 
(B) Area between two lines should be maintained, called soffit. 


Dotted line shows the typical 
cut made to remove the| | Stiffmess and resisting to bending are basic 


entire pulp hom. Area| | engineering principles. The distance from the 
between the lines should be | | "centroid" to the flange areas of both the tooth and 
maintained and is referred to | | the I-beam determine resistance to bending. 


as the soffit. k 


Banking/Soffit/Roof Strut 
(36o°) (Step 


have 


Access cavity preparation 
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CO c . . D c c 
€020€:63202005 well-designed access preparation c93260lo» 05i 


Pulp space morphology 


Pulp bom 


Pulp chamber 


Orifice 


Lateral canal 


Root canal 


Apical foramen 
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ecocoo[o3p90332sl Coronal pulp 3206: 3 Radicular pulp 
Y cop $coneoo pulp horn, pulp chamber, orifice o» 
[gëcloooSi Radicular pulp sase co. $600»e0200600 root canal lateral canal apical foramen 


Pulp space morphology (32000:8 
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Access cavity preparation 


Access cavity preparation 0208 səob:[glecogoy instruments 60303 ecl [geozolecón 
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Access cavity preparation 


D m -iS ç ç E E ç x` 
€$,292:6090? access 60205033esl CQOIDIOIOOCH| SOOO? 603:6:222:60292:02030? 3964 deed Et 


230:0), labial wall 03 ec$a2093 bur š (058g Ex 222c(032$ c9? 
Failure to recognize the 29-degree lingual-axial angulation of the tooth 


23034, distal wall 02 oc$30593 bur š (go39[g8: oooo[ogoÇ cŠ? 
Failure to recognize the 16-degree mesial-axial inclination of the tooth 


23024, labiocervical wall 03 bur à 602058(g Ez 222e[326 05? 

Failure to complete convenience extension toward the incisal, prior to the 
entrance of the shaft of the bur 

Bur à, shaft 320€:02 230:3000 vocac Incisal extension 02 sagqEcndco22E 


Sagson qp:292:920lu 


as a c w c oc o Ai. ES N| ° ` ° 
C$05600205600205 9AL0: 09802323! $640? canal 0? 
ecop (36: 2009 - lingual shoulder 0005820(g¢ missed lingual canal slt: 


Pulp debris 6020 3909$e0058000c[0356 discoloration of the crown [yó[gé: 
202c[n326 c3? Access cavity 03 292:9:200340: 02:000 6620(8: incisal 


. CO * c c c 
extension ec90802323l [8Šcoo5oloooŠi 


Canal ëch cog:es)o? ¿3030? uncurved instrument 0009202303] canal 


€00209640268«p9 ledge formation (gSco8Edlor05u 
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Access cavity preparation 


Pr o SS | c c c ç E Q 
emolareo20? access G020202329 CQQOIDIOIOOCH GOOD G03[6:222:60292:02020? 32a6é3200»:Q[: 


__  Over-extended access cavity (qóolo»o5u 


Cervical area 92 perforation (8$ 222:0lo»o5u oef? 
Premolars 220:602 distally tilted [gSegor0Sor003 2009e00o:8(03c90li 


Maxillary first premolars 6029 third canal 02050220} 2003002:60:0Í1 
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Access cavity preparation 


8002030:60303 access ceoo5opsəə] cg030005006 «60909 e03p6:220:60292:02030) səessəcoo:qp: 


"ER 


Under-extended access cavity [gScloz0Su 


Over-extended access cavity (góolo»o5u 


Perforation at the access area (gó9lo»o5u eppi? 


Failure to locate all the canals [8šcloooSi 


Crown perforation Joël än 


Root perforation [gSclo205u 


Access cavity preparation 


Axioms of pulp anatomy A 602,9 60950? 3269 32000:qp: 


1- The two orifices of the maxillary first 
premolars are further to the buccal. 


2- The orifices of the mesio-buccal canals in 
molars are well up under the mesio-buccal cusps 
and the outline form should be widely extended 
into the cusp. 


3- The orifices of the palatal canal in maxillary 
molars is not too far to the lingual, but is 
actually in the center of the mesial half of the 
tooth 


4- The orifices of the disto-buccal canal in 
maxillary molarsis not too far to the disto 
buccal, but it is almost buccal to the palatal 
orifice. 


5- The orifice of the distal canal in 
mandibular molars is not too far to the 
distal, but is actually in the exact center of 
the tooth 


6- The orifice of the mesio-lingual canal in 
mandibular molars is not too far to the 
mesio-lingual, but is almost mesial to the 
distal orifice. 
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Fast break 


The "Fast Break" is a term used in endodontics that relates to the splitting off of a single canal into two 
separate canals. In the premolar, the "break" is most often bucco-lingual. Therefore in "straight on" 
radiographs you will see a large, thick coronal canal that suddenly narrows and becomes difficult to discern. 
Fast break 38020 canal ordames 64205000 canal ¿094390005 ARRIN c[9oooo[8ŠcloooŠi 
Premolar 60299 3309 bucco-lingual break (gS02003 e[azr9an603,q609§,02051 Bucco-lingual 
03392102259 6002 2D ol ([mpjaé e(g6q2o:u PÀ, coronal root canal aaen? co€oo€ goign: 
lk 3leoeos break (398: canal 625:620:6Co:602 3090329010239 6002 apically o0093206:90 

c e o c c . oc c Eine ~o c 
oag: SCC apically 3202:92 Sable 2 elose§go 23/3303 4 e 
‘fast break’ o? 2003«[0309 9l 2009c0o:030$ oli 


A "fast break" is a term used to describe a situation where a root Ñ 
canal disappears on a radiograph as you move apically. This 
happens when the main canal splits into multiple smaller canals 
that are not discernible on a radiograph. CBCT axial views are 
indispensable determining the number and location of these canals 
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Working Length Determination (WLD) 


Figs. 17.6 CDJ need not to terminate at apical constriction. It can be 
0.5-3 mm short of the apex. 
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Type A: Tra: single Type B: Tapering 


constnction 


Type D: Parallel 
constnction 


Figs. 17.5 Dummer classification of apical constriction. 
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#AccordingtoGVBlack 
Upper 1 = 22.5 mm 
Lower 1 = 20.5 mm 
Upper 2 = 22 mm 
Lower 2 =21 mm 
Upper 3 = 26.5 mm 
Lower 3 = 25.5 mm 
Upper 4 = 20.5 mm 
Lower 4 = 21.5 mm 
Upper 5 = 21.5 mm 
Lower 5 = 22 mm 
Upper 6 =20 mm 


Lower 6 =21 mm 


Upper 7 = 20 mm 
Lower 7 = 19 mm 
Upper 8 = 17 mm 


Lower 8 = 18 mm 
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Figs. 17.10A to D Working length measurement by Ingle's method: (A) Measure estimated working length from preoperative radiograph; 
(B) adjust stopper of instrument to this length; (C) place it in canal up to the adjusted stopper; (D) take the radiograph and measure the 
difference between tip of the instrument and root apex. Add or subtract this length to estimated working length to get the new length. 
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1. X-ray method 
2. Formula method 
3. Electronic canal measuring devices: Electronic Apex locator (EAL) 


4.Tactile method 
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X-ray method 
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Formula method 


RIL:RTL = ILX:TLX 

RIL= Real Instrument Length 

RTL = Real Tooth Length 

ILX = Instrument Length Measured in the film 


TLX = Tooth Length Measured in the Film 


Electronic Apex locator (EAL) 
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Working Length Determination (WLD) 
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Figs. 17.1A and B Working length is distance from coronal reference 
point to a point where instrumentation and obturation should 
end: (A) Line diagram; (B) Radiograph showing working length 
determination. 


Reference point 3095 eq oyo:e0p8, highest point on incisal edgel 680059921600) buccal cusp tip 
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Fig. 17.2 Usually, the reference point is the highest point on incisal 
edge of anterior teeth and buccal cusp tip of posterior teeth. 


c 


[e] c š c c E 
9003002:9805 reference point op[86: oocooc:[8óesoyesepi Oyuoje 


€ 60208 [n3jo»6 S c9 Sol 6956:6s036sep coo 
BER o TL | Ee i S ° s; š E ó 


Figs. 17.9A and B Reference point should not be made of fractured 
tooth surface or carious tooth structure. These should be first 
removed for avoiding loss in working length. 
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Different Methods of Working 
Length Determination 


Methods of determining working length 


Radiographic methods Nonradiographic methods 

* Best's method * Digital tactile sense 

* Bregman's method * Apical periodontal sensitivity 
* Bramante's method * Paper point method 

* Grossman formula * Electronic apex locators 


* Ingles method 

* Weine's method 

* Kuttler's method 

* Radiographic grid 

* Endometric probe 

* Direct digital radiography 
* Xeroradiography 

* Subtraction radiography 


o M . Ë O_o M jl O C 
3299:Qp$c902 radiographic method M 99502329! DONDE 


° ° 


Clinical Tips 


* When two superimposed canals are present (e.g., buccal and 
palatal canals of maxillary premolar, mesial canals of mandibu- 
lar molar), one should take the following steps: 

— Take two individual radiographs with instrument placed 
in each canal 

— Take radiograph at different angulations, usually 20—40° at 
horizontal angulation 


Insert two different instruments, e.g., K file in one canal, H 

file/reamer in other canal, and take radiograph at different 

angulations 

Apply SLOB rule; expose tooth from mesial or distal horizon- 

tal angle; canal which moves to same direction is lingual, 

whereas canal that moves to opposite direction is buccal 

* In curved canals, canal length is reconfirmed because final 

working length may shorten up to 1 mm as canal is straight- 
ened out by instrumentation 


Advantages 

* Anatomy of the tooth and curvature of root canal can be seen 
on radiograph 

* Radiograph helps in analyzing the relationship with adjacent 
teeth and anatomic structures. 


Disadvantages 

Varies with different observers 

Superimposition of anatomical structures 
Two-dimensional view of three-dimensional object 
Cannot interpret if apical foramen has buccal or lingual exit 
Risk of radiation exposure 

Time consuming 

Limited accuracy 


Clinical Tips 
Orthopantograph (OPG) radiographs are not advocated for 


calculating tentative working length because gross magnifica- 
tion of 13-2896 employed in OPG may lead to errors in calculation 
of accurate readings. 


` ° cs € j 
[08] 3992:9/E€02329/M60:6030 II 
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39052009303 Paper Point Measurement Method 


o. In this method, paper point is gently passed in the root canal to estimate the working length. 
o. It is most reliable in cases of open apex where apical constriction is lost because of perforation or 
Resorption. Moisture of blood present on the apical part of paper point indicates that paper point has 


passed beyond estimated working length. 
n. It is used as supplementary method. 

c Ë ° C ON C C IN. C 
WLD 320005 Electronic apex locator (EAL) 99309) 6022€:02323|05qpt! 660226:02323|05qp* 


Advantages of apex locators 

* Provide objective information with high degree of accuracy 

* Accurate in reading (90-9896 accuracy) 

* Some apex locators are also available in combination with 
pulp tester and can be used to test pulp vitality 


Disadvantages of apex locators 

* Can provide inaccurate readings in the following cases: 
- Presence of pulp tissue in canal 
- Too wet or too dry canal 

Use of narrow file 

Blockage of canal 

Incomplete circuit 
- Low battery 

* Chances of overestimation 

* May pose problem in teeth with immature apex 

* Incorrect readings in teeth with periapical radiolucencies and 
necrotic pulp associated with root resorption, etc. because of 
lack of viable periodontal ligament 


Contraindications to the use of apex locator 

Older apex locators were contraindicated in the patients who 
have cardiac pacemaker functions. Electrical stimulation to such 
patients could interfere with pacemaker function. But this prob- 
lem has been overcome in newer generation of apex locators. 


C O ceo C š 5 ° C oc 
EAL GO OMNA Sixth-generation EALs 6023200 OVD 4)6 $60 I 


-To establish a precise working length is mandatory for success of the endodontic treatment. 
-Cementodentinal junction (CDJ) is the anatomic point where instrumentation and obturation should 
end. 

-The CDJ, termination point for the preparation, and obturation of the root canal and this cannot be 
determined radiographically. 

-Modern electronic apex locators can determine this position with accuracies of greater than 90% but 
still have some limitations. 

-Knowledge of apical anatomy, careful use of radiographs, and the correct use of an electronic apex 


locator will assist clinicians to achieve predictable results. 
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Apical Control Zone (A Zone of Endodontic Excellence) 
WLD ciel 3aqp=320:|96 00050068 02053200 eco? 
KEE coronal reference point 0266 obturation Seier? 


£ SR o o e 
apical constriction 3900 o$é:olooa$i 


Anatomical apex $2000 3e(g63e«| s5:[8o5o> 252::»[99€), 0969€: [8óoloooSiu 
Radiographic apex 38020 elo$9$3oq sëcher E (qo O2OŠII 


Apical foramen (major diameter) 22072 main apical opening of root canal 
doS It is frequently eccentrically located away from the anatomic or 
radiographic apex. 

Apical constriction (minor diameter) 38029 apical portion of root canal @2 
saayja:ad26g9 [góclon ón Š apical constriction (minor diameter) e$ 
30[gó080 apical foramen (major diameter) 220503 Goy 30d: funnel shape 
02602206600: geseil 

Cemento-dentinal junction (CDJ) 29002 dentine à cementum &$0268«p6co: 
[goos $3202€10309 09 efgeqolopen elo$9$copà: eco &&olop:i 
histological landmark 02696 [g90looo5 anatomical apex à, 0.5 to 0.75 mm 
60020392 $6s0203(8: CDI š apical constriction 030 səf} coSoooq|eco 


egoli 
Apical constriction 
a= minor diameter 
(apical constriction) 
b= major diameter 
Note that the minor diameter approximates, but does not necessarily coincide with, the cementodentinal junction. 


Apical control zone 33020 apical terminus (terminal region of apical third of 
t) (GSclor05u 230232(9H0858E:03 206.9 E:6q 209503091 229050630026: 
100 E CS DDGICIOGIYOSPSOS! DPCOG}TIOPC! 
ec[g26:c563206 og@o5o5ÇoloooSi $300€:9280? apical constriction co 
obturation c90033031 230:30{9603503 60758: Gutta-percha agweogoSesaxé 
oc y o... . c c c d ç 
00916028999 396901000)! imigation QAPINA: 3esoce[(qeo0 ODD II 
Despite the various advances in root canal treatment, the morphology of apical third will never change. Terminal region of apical third 
of the root is called as apical terminus; this region can be anatomically challenged, altered by pathologic resorption or iatrogenic 
misadventure. Main objective for successful endodontic treatment is to clean and fill the apical third of root without altering its original 
morphology. To maintain the morphology of apical third we need to preserve the apical constriction. Keeping the apical constriction at 
its original position and size by utilizing newer and advanced aids, has great value for the prevention of iatrogenic events, facilitating 
excellence in irrigation, instrumentation,obturation as well as regeneration and providing the best possible clinical result. 


Endodontic Instruments 


c O C. O O Oo C C oc € o 
agosaae[aqpo9odapa0g63a0€(gEGs00305 instruments 6090) Liest est? 090020232295 
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CLASSIFICATION OF 
ENDODONTIC INSTRUMENTS 


EXPLORING 
INSTRUMENTS: 


DEBRIDING 
INSTRUMENTS: 


to locate the canal 


CLASSIFICATION OF CLEANING 
AND SHAPING INSTRUMENTS 


According to ISO — FDI (Based on use) 
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CLINICAL CLASSIFICATION 


1. 


i. Endodontic Explorers ÉE — 


INSTRUMENTS USED FOR DIAGNOSIS 


2. Tooth Slooth —— — RÀ" 


3. Dental Transilluminator ao E 


4. Pulp Vitality Tester —-@]: | 


2. 


1. 


a) 


a) 


INSTRUMENTS USED FOR ACCESS OPENING 


Diamond Rose Head Burs A— 


. Tapered Fissure renean Bre en 


. Carbide Burs — — os 
. Safe End Long Burs AIR — — — 


. EndoZ Bur — — — 


INSTRUMENTS USED FOR CANAL PREPARATION: 
INSTRUMENTS USED TO REMOVE PULP TISSUE: 


i Barbed Broaches OA 


i. Endodontic Excavators 


INSTRUMENTS USED FOR ROOT CANAL PREPARATION 


i. Reamers 


ii. Files 
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4) INSTRUMENTS USED FOR ROOT CANAL OBTURATION: 
i. Lentulo spiras ~~~ 


i. Spreaders — 


iii. Pluggers Kew 
w. Condensors =” 


^ 
v. Heat carriers . 
— i 
vi. Thermomechanical "ee d 


compactors — 


CLINICAL CONSIDERATIONS 


Assess canal anatomy thoroughly Instrument blindly 


Achieve straight line access prior to Staying in canals for long 
instrumentation 


Follow crown-down sequence Use of same files repeatedly 
Use glide path for patency of canal Forceful instrumentation 
Use files for 5 to 10 seconds only Rotation for too long 
Adequate irrigation and lubrication Dry instrumentation 
Wipe flutes after each use Use of unclean files 
Examine files before, during and after Use files without inspection 
use 


CONCLUSION 


* From a biological perspective, 
root canal treatment is 
directed toward the 
elimination of micro-organisms 
from the root canal system and 
the prevention of reinfection. 


* Technological advances in the 
form of rotary NiTi instruments 
have led to dramatic 
improvements in the ability to 
shape root canals with 
potentially fewer procedural 
complications. 
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Vitalometer/Pulp Tester 


Function 
To test vitality of pulp in teeth 
Characteristics 
Two types—Electronic and digital (digital readout) 
Electric or battery operated 
Practice Notes 
The tester sends an impulse of electric current to the pulp, causing a reaction. 
The current is increased by small increments until the patient indicates feeling a sensation. 
Toothpaste is applied to the tip of the electrode to conduct electricity. 
The tip is placed on the surface part (facial or lingual) of a natural tooth. 
Each root and pulp on the tooth is tested. 
Vitalometer is used exclusively with endodontic tray setups. 


Digital disple 


Interferes with ca 


Teeth with immatt 
Recently trauma 
No indication about 


Endodontic Long-Shank Spoon Excavator 
Function 
To reach deep into the canal to remove coronal pulp tissue, decay, and temporary cements 


Long shankto reach deep into cavity preparation 
Double ended 
Range of sizes available 
Practice Notes 
Endodontic Long-Shank Spoon is used exclusively on endodontic tray setups. 


endodontic spoon excavator 


the pulp 
nal one will 


Endodontic Spoon Excavator 
* Long, double-ended O 
+ Similar in sure toa 


GE Dot has | 
longer shank 
* Allows for detection of 


Coutesy Hu -Foody 


-To curette inside of tooth base of pulp chamber 
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Endodontic Explorer 


Function 
To locate opening of small canal orifices for endodontic procedure 
Characteristics 
Double ended 
Working end—Longer than regular explorer to reach opening of canals 
Practice Note 
Endodontic Explorer is used exclusively on endodontic tray setups. 


EXPLORING INSTRUMENTS 


Endodontic explorer is 
the greatest aid in 
finding a minute canal 
entrance feeling along 
the walls and into the 
floor of the chamber in 
the area where the 
orifices are expected to 
be 


* The endodontic spoon can be used to remove coronal 
pulp and carious dentin easily because of longer shank. 


I `r is useful for detecting any 
remaining pulp chamber roof, particularly in the area of a 


-To locate opening of small canal orifices for endodontic 


procedures 
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Endodontic Locking Forceps (Pliers) 


Function 
To grasp and lock material for transferinto and out of oral cavity 
Characteristic 
Similar to regular cotton forceps except for locking mechanism to secure material on the working 

end of the forceps (pliers) 

Practice Note 
Endodontic Locking Forceps are used on endodontic tray setup and could also be used on 
restorative tray setups. 


e 


— 


(mt 


To grasp and lock material for transfer into and out of 


oral cavity 


Endo locking tweezers 
Endo - locking pliers or (endo locking tweezers): 
it has lock "latch" that permits materials to be held 
without continuous finger pressure, it has a groove at 


the tip, the grooved tip facilitate holding absorbent 
points and gutta — percha cones. 


- r 
Endo Tweezers“ Dë 


Handle all cylindrical items (posts, screws, gutta, paper points,...) 


a ¿zi 


You want them to keep closed? You want them to open? 
They keep closed! They open! 
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Broach 
Function 
To remove pulp tissue from canal(s) 
Characteristics 


Working end—Barbed wire protrusions on shaft grab and remove 
vital or nonvital pulp fibers 
Handles—Color coded according to size 
Range of sizes —Diameter increases with size. 
Practice Notes 
Endodontic Broach is used exclusively on endodontic tray setups. 


The main endodontic instruments and their use 
Barbed broaches 

* Functions and precautions 

+ *Fingerinstruments 

+ «Disposed of in the sharps’ container 

* Used to remove the intact pulp 

+ © ‘Barbs’ on the broach snag the pulp 

* to facilitate removal 

+ * They need to be used cautiously as 

* they can bind and break in the canal 

* Varieties 

* Available in different sizes and widths 


BARBED BROACHES 


Specification : (ADA no. 63, ISO no. 3630/1) 


Barbed broaches are short-handled 
instruments used primarily for vital pulp 
extirpation. 


They are also used to loosen debris in 
necrotic canals or to remove paper points 
or cotton pellets. 


is 


* These instruments are manufactured by 
notching a round, tapered wire with a 
blade to form sharp, projecting barbs that 
cut or snag tissue 


Broaches and Rasps 
Broaches and Rasps were earliest endodontic instuments used to extirpate pulp and debris from the canal. 
Clinical Tips et SA 
Broach should not be inserted into the root canal unless the 
canal has been enlarged to a size No. 25 reamer/file CH 


Broach should not be forced apically into the canal, as its barbs 
get compressed by the canal wall. While removing, the barbs Kong 


P aa” AP A 


get embedded into dentin resulting in fracture of the instru- 
ment on applying pressure S = 


If selected broach used is too narrow, it will not engage pulp A Q XA 
tissue effectively 


If broach is too wide, it may bind to canal walls and thus may barb Xt 
fracture 


Barbed broach 


Barbed broach 


Uses of barbed broach 

2 Extirpation of entire pulp tissue 

2 Removal of cotton or paper points lodged in the canal 

2 Removal of necrotic debris and foreign material from 
canal. 


Broach Rasp 

e Barb extends to half of its e Barbs extend to one third 
core diameter, making it a of the core, so it is not as 
weaker instrument weak as barbed broach 

e Less taper * More taper 
(0.007-0.010 taper/mm) (0.015-0.020 taper/mm) 

° Barbs are very fine and ° Barbs are blunt, shorter and 
longer (about 40 in no.) shallower (50-60 in no.) 


RASPS 


* Broaches and rasps show some significant 
differences in taper and barb size. 


Classification Based on Method of Use 


Group I: Hand-operated endodontic instruments 

2 Broaches and rasps ae 
2 K-type reamers and files 

2 Hedstroem files 

Group II: Low speed instruments with latch type attachment 
2 Gates-Glidden drills 

2 Peeso reamers 

Group III: Engine-driven instruments 

2 Rotary NITI instruments 

2 Reciprocating instruments 

Group IV 

2 Sonics and ultrasonics. 


* The broach has lesser taper of .007 to .010/mm 
and the rasp has more taper of .015 to .020/mm. 


* Barb height is much greater in the broach than in 
the rasp. 


Smooth broach: It is free of barbs. 
Previously it was used as pathfinder, but 
at present flexible files are used for this. 
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Endodontic File - K Type 


Functions 
To clean inside walls of canal 
To contour inner walls of canal 
Characteristics 
Twisted design—More twists per millimeter than reamer 
Used with push—pull motion 
Handles—Color coded according to size 


Range of sizes—To accommodate width of canal; diameter increases with size. 


Available in different lengths 
Examples 
21 mm, 25 mm, 31 mm 
Practice Note 
Endodontic File—K type is used exclusively on endodontic tray setups. 


K-STYLE FILES AND REAMERS 


In 1904 Kerr Manufacturing Company 
designed the, K-style files and reamers. (ADA 
NO 28 / ISO standard no. 3630-1) 


Files are instruments that enlarge canals with 
reciprocal insertion and withdrawal 
motions. K Files blade angle makes them 
best suited for cutting dentin in the filing 
motion. 


Reamers cut and enlarge canals with J 
rotational motions. K Reamers have a rake af 
angle which makes them most efficient 

in rotary motion, hence reaming is preferred. 


| 


AS 


KO vero. 


T 


` 


- 


° 
a 
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Endodontic File - Hedstrom 


Functions 
To clean inside walls of canal The famous Hedstróm 
To enlarge and smooth inner walls of canal fie was invented by 
Characteristics the Swedish doctr 


Triangular cutting edge 
Handles—Color coded according to size 
Range of sizes—To accommodate width of canal; diameter incre: 
Available in different lengths 


Gustav Hedstróral 


Domin 1869. 


21 mm, 25 mm, 31 mm 
Practice Note 
Endodontic File—Hedstrom is used exclusively on endodontic tray setups. 


-To clean inside walls of canal 


-To enlarge and smooth inner walls of canal 


Advantages of H-files 


2 Better cutting efficiency Sa arar 
2 Push debris coronally i 


Disadvantages of H-files 
2 Lack flexibility 


seinen o 
2 Aggressive cutter 


Reamer 


Functions 
To cut and smooth dentinal walls of canal 
To enlarge inner walls of canal 
Characteristics 
Twisted triangular cutting edge (similar to K-type file, but cutting edge is farther apart and has 
fewer twists per millimeter) 
Used with twisting motion 
Handles—Color coded according to size 
Range of sizes—To accommodate width of canal; diameter increases with size. 
Available in different lengths 
Examples 
21 mm, 25 mm, 31 mm 
Practice Note 
Reamer is used exclusively on endodontic tray setups. 


PARODIES, HAND INSTRUMENTS 


DA HA 


H-FILES A L] Q OC 


"ea wanwa sign a ° 
LL E K hero Be 
x c 
BARBED ee 
BROACH STAINLESS STEEL MODIFICATIONS 


Reamers 


» Used to enlarge pulp canal after broaches 
» Used with reaming action or filing action 
» Tapered and pointed with spiral cutting edges 


* Cutting edges of reamers are farther apart than 
those found on endodontic files 

* Available in many sizes, beginning with size 10 and 
continuing in intervals of 5 up to size 60 or 
intervals of 10 through size 140 


* A step-up process 
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Endodontic Stoppers 


Function 
To place onto an intracanal instrument such as a file or reamer to help determine length of canal 
Characteristics 
Files or reamers are measured from stopper to apex of root to determine length of canal. 
(Radiographs also help determine length.) 
Stoppers are made from rubber, silicone, or plastic. 
Practice Notes 
Endodontic Stoppers are color coded to correspond to a particular file or reamer, or a single color of 
stopper is used for all files or reamers. 
Endodontic Stoppers are used exclusively on endodontic tray setups. 
Sterilization Notes 
Endodontic Stoppers should be disposed of in the garbage. Single use only. 


STANDARDIZATION OF 
ENDODONTIC INSTRUMENTS 
GEOMETRIC SHAPE CODING 
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Endodontic Stand 


Functions 
To hold endodontic files and reamers 
To measure endodontic files and reamers with millimeter ruler etched in container; may be 
measured from right or left side of stand 
Characteristic 
Container closes with endodontic files and reamers for sterilization processes. 
Practice Note 
Endodontic Stand is used exclusively with endodontic tray setups. 


Endodontic Millimeter Ruler 


Function 
To measure files, reamers, other instruments, and materials in millimeter increments 
Characteristic 
Variety of designs 
Practice Notes 
Endodontic Millimeter Ruler could be used in areas of dentistry other than on endodontic tray 
setups. 


To measure files, reamers, other instruments, and materials in millimeter 


Professional dental measuring instruments, 
used in root canal measurement. 
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Electronic Apex Locator (EAL) 


Function 
To electronically measure length of canal to apex of tooth 
Characteristics 
Attaches to file or reamer and is placed in canal using dry or wet environment 
Readout indicates length of canal —Tone or digital 
Practice Note 
Electronic Apex Locator is used exclusively with endodontic tray setups. 
Sterilization Notes 
Electronic Apex Locator device that enters patient's mouth must be precleaned, either, placed in a 
sterilizing pouch with an internal process indicator, sealed, then sterilized OR wrapped with an 
internal process indicator inside and secured on the outside with process indicator tape, then 
sterilized. Verify appropriate color change has been achieved in external process indicator 
immediately after removal from sterilizerthen check internal process indicator before treatment. 
Refer to state regulations for any additional state requirements. Barriers should be used on the unit, 
or the manufacturer's recommendation for disinfection should be followed. 
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Gates Glidden Bur or Drill 


Functions 
To enlarge walls of pulp chamber 
To open canal orifice 
Characteristics 
Long-shank bur 
Elliptical or flame-shaped cutting edge 
Latch type—Used with slow-speed contra-angle handpiece (air driven or electric) 
Range of sizes—Size identified by number of grooves on shank 

Two lengths—Shorter for posterior teeth, longer for anterior teeth 

Practice Note 
Gates Glidden Burs are used exclusively on endodontic tray setups. 


xample using at high rpm, incorrect 
ul drilling, the use of Gates-Glidden 
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Endodontic Irrigating Syringe 


Function 
To carry and dispense irrigating solution into canal for cleansing during débridement of canal 
Characteristics 
Disposable 
Two sizes—3 mL (pictured) and 12 mL 
Practice Note 
Endodontic Irrigating Syringe could be used in areas of dentistry other than on endodontic tray 
setups. 
Sterilization Notes 
Endodontic Irrigating Syringe should be disposed of in a sharps container. For single use only. 


Dental Endo Irrigation Needle Tips 
25G 


30G I Side port & 
T D a Rounded tip 
| | i 
l aye 
! y A » de » 
J ) 30 Ga. 
Z ech 


27 Ga. 
25 GA 27GA 
One-Side Hole 


99 


23 Ga. 


2-Side Vent 
Notched 


Y Different sizes 
Y Luer- ok de 
Modifications 
A) Bivelled 
B) Monojec 
C) Safe e 
Modificatior 
A) Bending th 
B) Flexiglide ne 
Advantages Disadvantages 
Y 27-31 gauge recommer 


Y should not bind in the canal 


Y easily controlled 


Sterile Absorbent Paper Points 


Function 
To dry pulp chambers of canal —New points inserted repeatedly until pulp chamber is completely 
dry 
Characteristics 
Size of point corresponds to width of canal 
Range of sizes available 

Practice Notes 

The length of the paper point is measured to ensure that it corresponds to the length of the canal. 
Paper points are used exclusively on endodontic tray setups. 
Sterilization Notes 
Sterile Absorbent Paper Points should be disposed of in the garbage. Single use only. 
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Lentulo Spiral 


Function 
To place endodontic sealer or cement in canal for final seal before placement of gutta-percha 
Characteristic 
Latch-type shank—Used with slow-speed contra-angled handpiece (air driven or electric) 
Practice Note 
Lentulo Spiral is used exclusively on endodontic tray setups. 
Uses 
Lentulo spirals are used for applying sealerto the root canal walls before obturation. 
Available in lengths of 17, 21 and 25 mm. 
It has left-handed screw threading so that sealer flows down to the tip when rotated in low speed. 


* Lentulo spiral filler/rotary paste filler 

* Function and features 

* * Small flexible instrument used to place materials into 
the canal 

* * Fits into the conventional handpiece 

* * Use with caution as it can be easily broken 

* * Different sizes available 


-To place endodontic sealer or cement in canal for final seal before placement of 


gutta-percha 
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Gutta-Percha 


Function 
To fill pulp chamber after completion of canal preparation (called obturation) 
Characteristics 
Solid at room temperature; becomes soft and pliable when heated 
May be heated in a cartridge and then dispensed into canal 
Range of sizes—To correspond to size of canal 
Practice Notes 
Endodontic sealer, a cement material, is used with gutta-percha for final sealing of the canal. 
Gutta-Percha is used exclusively on an endodontic tray setup. 
Sterilization Notes 
Gutta-Percha should be disposed of in the garbage. 


45 60 'O SO 


X ) FA 


, ~ . BOPOINT 
5 Wise, E ENDODONTICS CC... 


Single Cone Gutta Percha 


Lateral Condensation Resilon / Epiphany 


Vertical 
System B 


ThermoFil 
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Gutta-Percha Warming Unit 


Functions 
To heat gutta-percha outside the mouth before use 
To inject heated gutta-percha in thermoplastic state into prepared canals 
Characteristics 
Gutta-percha pellets—Used to load unit 

Delivery system—Needle attaches to gun delivering gutta-percha into canal 

Practice Notes 
Temperature of the gutta-percha in the unit can be adjusted to control the viscosity ofthe material. 
Gutta-Percha warming unit is used exclusively with endodontic tray setups. 


-To heat gutta-percha outside mouth before use 
-To inject heated gutta-percha in thermoplastic state into prepared 


canals 


Thermoplastic guttapercha injection technique 
Involving gutta-percha cannulas, heating unit, injection 


syringe 
3 types of gutta-percha cannulas: 


Y Regular Set (low-viscosity)= 30 min 


Y Firm Set (low-viscosity) =4 min 
v Endoset (higher viscosity)=2 min 


Endodontic Spreader 


Functions 
To help condense gutta-percha laterally in canal 
To use for final filling of canal 
Characteristics 
Pointed tip 
Working end—Has rings in millimeter increments 
Two handle styles—Conventional (pictured), finger spreader 
Range of sizes—To correspond to size of canal 
Practice Note 
Endodontic Spreader is used exclusively on endodontic tray setups. 


2 Stainless steel spreaders may pose difficulty in penetra- 
tion in curved canals and may cause wedging and root 
fracture if forced during compaction. They also produce 
great stresses while compaction 

2 NiTispreaders are recently introduced spreaders which 
can penetrate the curved canals and produce less stresses 
during compaction. But they may bend under pressure 
during compaction. So, we can say that combination of 
both types of spreaders, that is, stainless steel and NITI, 
is recommended for compaction of gutta-percha, NITI 
spreaders in apical area and stainless steel in coronal 
part of the root canal 


Endo spreader ( Hand ) ( Finger ) 


For compaction of gutta percha during obturation 
- Pointed tip 
- Hand or finger 
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Endodontic Plugger 


Functions 
To help condense gutta-percha vertically in canal 
To use for final filling of canal 
Characteristics 
Flat tip for condensing gutta-percha 
Working end—Has rings in millimeter increments 
Two handle styles—Conventional (pictured), finger spreader 
Range of sizes—To correspond to size of canal 

Practice Note 


Endodontic Plugger is used exclusively on endodontic tray setups. 


Gutta 
Percha ` 
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Glick Instrument 


Functions 
To condense gutta-percha into endodontically prepared teeth, using plugger end 
To sever excess gutta-percha after plugger end is heated 
To carry and place material into tooth, using paddle end 
Characteristics 
Double ended: 
Plugger end—May have rings in millimeter increments 
Paddle end 
Practice Note 
Glick Instrument is used exclusively on endodontic tray setups. 


To condense gutta-percha into endodontically prepared teeth, 


using plugger end 


-To sever excess gutta-percha after plugger end is heated 


-To carry and place material into tooth, using paddle end 
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Peeso File 


Functions 
To prepare canal for endodontic post 
To remove portion of gutta-percha sealed in canal to make room for endodontic post 
Characteristics 
Parallel cutting edges 
Latch-type shank—Used with slow-speed contra-angle handpiece (air driven or electric) 
Range of sizes—Size identified by number of grooves on shank 
Practice Note 


Peso File is used exclusively on endodontic tray setups. 


Peeso Reamer 


i 
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Peeso reamers 


Peeso reamers are also stainless steel instruments 
like Gates-Glidden drills but they differ in that 
blades spread over a wide surface and their shape 
is cylindrical. 

These are rotary instruments mainly used for post- 
space preparation. 

They have safe ended noncutting tip. 

They should be used in brushing motion. 


Peeso Reamers 


Clinical Tips 


Gates-Glidden drills and Peeso reamers are inflexible and aggres- 
sive cutting instrument. They should be used at slow speed with 
contra-angled handpiece with extreme caution to prevent per- 


-bnm SS 

RÁ --— 

Lee —— 
APTOS 


Disadvantages 


2 They do not follow the canal curvature and may cause 
perforation by cutting laterally 

2 They are stiff instruments 

2 They have to be used very carefully to avoid latrogenic 
errors. 


- Stresses generated during 


oy 


post-space preparation might be 
detrimental to the seal obtained by the 
obturation. 


— — 5 


Photograph showing 1 to 6 numbers Peeso 
reamers from tip diameter of 0.7 to 1.7 mm. 


Fig. EE is used foc ix of 
gutta-percha during post-space preparation. 

Canal preparation for placement of 
post 

O Peeso reamer is the instrument of choice 
for removing the guttapercha and for 
enlarging the canal. These instruments 
do not perforate the canal because they 
have non-cutting tips, which follow the 
path of least resistance 


62 


Micro Retro Amalgam Carrier 


Function 
To carry amalgam to surgical site of apicoectomy 


Very small —To accommodate retro fills for apicoectomy 
Surgical apicoectomy procedure is performed, if needed, after an endodontic procedure is 
completed. 
Practice Note 
Micro Retro Amalgam Carrier is used with a surgical tray setup for an apicoectomy. 


-To carry amalgam to surgical site of apicoectomy 


Micro Retro Mouth Mirror 
Function 
To view surgical site of apicoectomy retro fill 
Characteristics 
Very small —To accommodate retro fills for apicoectomy 
Smaller sizes available 
Practice Note 
Micro Retro Mouth Mirror is used with a surgical tray setup for an apicoectomy. 


-To view surgical site of apicoectomy retro fill 
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Opening a tooth for Endodontic Therapy 


Top Row (Left to Right) 
Millimeter ruler with finger ring; coarse, medium, and fine absorbent sterile paper points; burs in 
bur block 
Bottom Row (Left to Right) 

Mouth mirror, endodontic explorer, endodontic locking forceps, endodontic long-shank spoon 
excavator, Glick instrument, Woodson, endodontic locking forceps (extra), irrigating disposable 
syringe, scissors, broaches, endodontic K-type file with color-coded rubber stops, anesthetic 
aspirating syringe, air/water syringe tip, high-volume evacuation (HVE) tip 
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Sealing a tooth for endodontic therapy 


Top Row (Left to Right) 
Millimeter ruler with finger ring; gutta-percha in vials—assorted sizes; coarse, medium, fine 
absorbent sterile paper points; burs in bur block 
Bottom Row (Left to Right) 

Mouth mirror, endodontic explorer, endodontic locking forceps, endodontic long-shank spoon 
excavator, endodontic spreader, endodontic plugger, Glick instrument, Woodson, endodontic 
locking cotton forceps (extra), irrigating disposable syringe, scissors, endodontic K-type file with 
color-coded rubber stops, anesthetic aspirating syringe, air/water syringe tip, high-volume 
evacuation (HVE) tip 


66 


Irrigation and Intracanal Medicaments 
Commonly used irrigating solutions 
ay:3ae [039090302009 63226 [9690 proper instrumentation, 
irrigation $3D obturation eopseed qoop3esoloooón “Instruments 
shape. irrigants clean 830330036: irrigation codon səeel:|o9:dloooSu 
Mechanical instruments y$ ve[yr6300)1 005860) esepeopo? 
€ coo CO. . . ° ° c c o 
DIO :CO0010:O02O00 trrigation n 320:0):$0loo 02 MUCoSsssp 
egos fins, isthmuses, anastomosis, and large lateral canals eo20ln 
I Commonly used Irrigating Solutions 


Root canal system is complicated with 
fins, webs and anastomosis. 

It can be cleaned by effective use of 

an irrigating solution. 


Chemical agents Natural agents 


Tissue dissolving agents | Antibacterial agents 
(e.g., NaOCL, CIO;) (e.g., green tea, triphala) 
Antibacterial agents 


1) Bactericidal (e.g., CHX) 
2) Bacteriostalic (e.g., MTAD) 


Chelating agents 
1) Mild pH (e.g., HEBP) 
2) Strong pH (e.g., EDTA) 


ll Ideal Requirem ents for an Irrigant Irrigants remove dentin shavings from 
the canal preventing it's blockage. 
It should 


2 Have broad-spectrum antimicrobial properties 

Ald In the debridement of the canal system 

Have the ability to dissolve necrotic tissue or debris 

Have low toxicity level 

Be a good lubricant 

Have low surface tension so that it can easily flow into 

inaccessible areas 

a Be able to effectively sterilize the root canal (or at least 
disinfect them) 

2 Be able to prevent formation of smear layer during 
instrumentation or dissolve the latter once It Is formed 

2 Inactivate endotoxin 
Other desirable properties of an Ideal trrigant are that 

it should 

Be able to penetrate root canal periphery 

Be able to dissolve pulp tissue, smear layer and biofilm 

Be bactericidal even for microorganisms in biofilm 

Be fungicidal 

Not weaken the tooth structure 

Be easily available 

Be cost-effective 

Be easy to use 

Have adequate shelf life 

In addition to these properties, 1f endodontic irrigants 

come In contact with vital tissue, these should be sys- 

temically nontoxic, noncaustic to the periodontal tissue 

and have little potential to cause an anaphylactic reaction 


DODUOU 


DUOUDUUDUOUDUDU 
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Sodium Hypochlorite 


e ¢ . CH Dk Cé . o coc 
3680:90 chlorine so&[ge:[o6:à wide spectrum Q:0200&CO5 


c. oe zi d px š š ge 
3290: ele? sporicidal [gSeoo0u5) tissue dissolving op: 
fe EE 
[gócoo O2 CODII 


Factors affecting the efficacy of sodium hypochlorite 


Volume oft the solution] 


Heating the solution (60-70°C) 


Time of contact | 
NaOCl efficacy 


| Decreasing | 


Chemical agents (EDTA) | 


| Concentration] 
Sodium hy 


E As y 
ypochlorite (NaoOCh) is the To 
commonly used to irrigate the canal. 


Leonardo MR, et al J Endod 1999 
Kuruvilla IR, et of 1 Endod 1998 


Various concentrations of sodium hypochlorite va 
from 0.5% to 5.25% have been recommended. ` 


ER 
NaOCl solutions and demonstrated greater O) 
on healthy tissue with 5.25% NaOCI than with 0.5% 
and 1% solutions. — — 


Pashley et ol. 1985 


Therefore, due to its 
0.5% to 1% is reco 


at higher conc., 


Haapasalo et al Endo Top 2005 


++ Irritant to tissues, if extruded periapically, it can cause tissue 
damage. 


** [f comes in contact, it cause inflammation of gingiva because 


** [t can be corrosive to instruments. 

ee Jt is unable to remove inorganic components of smear layer. 
ss Long time of contact with dentin has determined effect on 
flexural strength of dentin. 

se Exudate and microbial biomass inactivates NaOCl So. 
continuous irrigation and time are important when irrigation is 
done with NaOCl 


o warm NaOCl, syringes filled with NaOCl 
are placed in 60-70°C (140°F) water bath. 


Ultrasonic activation of irrigating solution 


AG A 
es 


p 
Forceful irrigation can cause periapical 
extrusion of NaOCI solution 


Advantages 


Causes tissue dissolution 


Remove organic portion of dentin for deeper 
penetration of medicament 

Removes biofilm 

Causes dissolution of pulp and necrotic tissue 

Shows antibacterial and bleaching action 

Causes lubrication of canals 

Economical 

Easily available 


Hydrogen Peroxide 


Seso:apdu clear odourless liquid yl: irrigating agent so[gó 


3% c9 32600 o5:olooo$u NaOCl š H2O2 &09003:08 c>o5:aé 
L L 1 L L E Ot 


NaOCl o9 6500585:90 ozolu oyo aop: Leo H202 m 
L L-3 L Le L = 


pulp debris and blood 6073 elle gas (nascent oxygen) 0905 


ce o c M M ve J r 
cooeecoos[9: 009003209 03920099 pressure [gScooe00 COOC) 


e oc j c 
severe pain eo&Coloocon 


Clinical Tips 


While using combination of sodium hypochlorite and hydrogen 
peroxide, always use sodium hypochlorite in the last because 


hydrogen peroxide can react with pulp debris and blood to pro- 
duce gas (nascent oxygen) which builds up pressure on closing 
the tooth, this can result in severe pain. 


Uses 


It is used as an irrigating solution either alone or alterna- 

tively with sodium hypochlorite. The advantage of using 

alternating solutions of 3% H,O, and 5.2% NaOCl are 

2 Effervescent reaction by hydrogen peroxide bubbles 
pushes debris mechanically out of root canal 

2 Solvent action of sodium hypochlorite on organic debris 

2 Disinfecting and bleaching action by both solutions 


With Extruded 
Chx No 
SH (bubbles) No 
SH No 
Chx No 
E No 
- Yes 
- Yes 


A. HYDROGEN PEROXIDE 


an oxidizing agent used in conc. of 3-5% 

. It is odorless, clear liquid. 

. Its effervescence action capable for removing loose debris 
from inside the canal. 

. Release of nascent oxygen (02) works against anaerobic 


bacteria. 


Disadvantage: 
1. Tissue emphysema if it passes to the periapical tissue. 


2. Post - Operative Pain 


Hydrogen peroxide (H202) 
“It is a dear, colorless liquid. 

“Used in a variety of concentrations, 1% - 30%. 

+ HjO,is active against viruses, bacteria, and yeasts. 

“It produces free radicals (OH), which attack several 
cell components such as proteins and DNA. 

“In endodontics, H¿O, has long been used because of 
its antimicrobial and deansing properties. 


“It is used in canal irrigation as well as cleaning the 
pulp chamber from blood and tissue remnants, 


Sodium Hypochlorite Hydrogen Peroxide 
x Facial Nerve & Tissue Damage 
X Tissue Necrosis X Facial Emphysema 
x Neurological Damage Chlorhexidine 
X Airway Obstruction X known allergen 
X Blindness if Spilled in Eye EDTA 
X Eye irritation 


X Chemical Burns 


EndoWize 
Y No Special Handling Procedures 
aff Alcohol & Aldehyde Free „// Harmless to Aquatic Ufe 
Y Independently Proven Pathogen Efficacy 


f Non Irritant 


Mechanism of Action 


2 [tis highly unstable and easily decomposed by heat and 
light. It rapidly dissoclates into H,O + [O| (water and nas- 
cent oxygen). On coming in contact with tissue enzymes 
catalase and peroxidase, the liberated [O] produces bac- 
tericidal effect but this effect Is transient and diminishes 
in presence of organic debris 

2 It causes oxidation of bacterial sulfhydryl group of 
enzymes and thus interferes with bacterial metabolism 

2 Rapidrelease of [O] on contact with organic tissue results in 
effervescence or bubbling action which Is thought to ald in 
mechanical debridement by dislodging particles of necrotic 
tissue and dentinal debris and floating them to the surface 


Oxygen 


Sodium hypochlorite breaks down to sodium 
chloride and oxygen whereas hydrogen 
peroxide breaks down to water and oxygen. 
Oxygen from such irrigants cause strong 
inhibition of the interfacial polymerization of 
resin bonding materials. The generation of 
oxygen bubbles may also interface with resin 
infiltration into the tubules and intertubular 
dentin 
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Chlorhexidine 


e c o — ý c " ° «s = c 
363026000) canal irrigation 33020 2% concentration 0) os:|opoooSi 
L ° tE 

x : — š " ° Gg : co 

Sëch optimal antimicrobial action 0 pH 5.5 and 7.0 [0:60 [ga 
o jl is 

Qu 09091 
e c ao € — - o c et EEG 
3680:$p500Cop5: broad-spectrum antimicrobial agent cŠ ooošoo5|o9 
OloooŠi eso:ejoŠ low concentration o) o3:aé bacteriostatic action! 
high concentration o o3:aé coagulation and precipitation of cytoplasm 


[8šee[8: bactericidal action eeoácoloxuón 


Seso:p5qo residual effect (property of substantivity) $0008 endodontic 


irrigant 32[9605:05329] residual antimicrobial effecto3(9)s05006$ ()) Demonstration of precipitates formed 
with 2% CHX 


c c o['oc EK OQ c 
096002093200 kene o58aloloooi 
Biofilms š Gram-negative bacteria 607 go Beeposespd:00051 


DES: Le y E coc 
necrotic tissue remnants 60209 dissolving ecoó&éoloon E u 
est SS s Naoci EDTA 17% NaOCl 
(min. 5 min) (2-3 min) (rinse) 


(b CHLORHEXIDINE +. (0,2% - 2%) 


Serle wate 


1. It has antibacterial effect (long standing = (rinse) — 
effect by binding to hydroxyapatite and in 
combination with Ca(OH)2 effective against 2% CHX 
(1-3 min) 
anaerobes). “usyasqa 
2. Low toxicity compared to NaOCL. 
Dry & Obturate 


1.Does not have tissue solvent action. 
2.Discolaration . 


3.Bitter taste. 
4.Toxic (in case of swallowing). Ki É Naocl EDTA 
ir EE t use «S (oe = an 
Mechanism | Cr HCI Chelator 
Combination of NaOCI and CHX is preferred to enhance their | Bacteria Cell Wall 
antimicrobial properties. However, presence of NaOCl in the — —— 
canals during irrigation with CHX produces an orange-brown | Antmicroblel Lubrication 
precipitate known as parachloroaniline (PCA) RE. advantages | eegen Emulsification 
precipitate occludes the dentinal tubules and may compromise o Suspension | Partially removes 
the seal of the obturated root canal. Moreover, leaching of PCA ` — we smear loyor 
from the insoluble precipitate has shown to be cytotoxic in rats 
and carcinogenic in humans. Formation of precipitate can be Caustic to PA tissues CanNOTremove | No chemical 
prevented by minimizing the chance for two irrigants to come Dis- Does NOT totally smear layer alone | effecton 
in contact with each other. Basrani et al. advocated flushing of ^ advantages | remove smear layer smear layer 
remaining NaOCl with alcohol or EDTA, before using CHX. Harmful effect on No dissolving 
dentin structures? properties 
E = - = 
Irrigation Time Line 


EDTA Plus 
17% EDTA Rinse Out  hexidine Obturate 


08 -== 40 30/04 -== 25/08 
SafeSiders® SafeSiders® Water Endo-CHX EZ-Fill® 


Ethylenediaminetetraacetic acid (EDTA) 


2 ` 2 c MD. Y c 
EDTA 02D 3293:9[:0? chelating agent 0209 (g6olooo5n Functions of EDTA 
narrow and tortuous canals 60260 canal dentine 60) soften © Lubrication 
o1 o = . 
IS c SiS diti Elite cR e Emulsification 
|gdaynze3a06 NS SO:0IOD0O0l Gentine permeabi ity d ° Holding debris in suspension 
c%:eo[8: smear layer 09 (096p: eo:oloooóu * Smearlayer removal 
es Indication of EDTA 


It has dentin dissolving properties 
It helps in enlarging narrow canals 


It makes easier manipulation of instruments 
It reduces time needed for debridement 


The best use of chelating agents is to aid and 
simplify preparation for very sclerotic canals after 
the apex has already been reached with a fine 
instrument. 


Contraindications of EDTA (Weine page 225) 


1) A ledged or blocked canal: If a sharp instrument 
is forced or rotated against a wall softened by the 
chelate, a new but false canal will be started. 


Clinical Tips 


* EDTA and citric acid are used for 2-3 min at the end of 
instrumentation to remove the smear layer so as to improve 
the antibacterial effect of locally used disinfecting agents in 
deeper layer of dentin 


EDTA or citric acid should never be mixed with sodium 
hypochlorite because EDTA and citric acid strongly interact 
with sodium hypochlorite. This immediately reduces the 
available chlorine in solution and thus making it ineffective 
against bacteria 


2) Curved canals once the larger-sized instruments 
(size 30 or greater) are being used. These 
instruments are not as flexible as the smaller sizes 
and may produce root perforation. 


Precaution 


EDTA will remain active within the canal for 5 days 
if not inactivated. If the apical constriction has been 
opened, the chelate may seep out & damage the 
periapical bone. For this reason, at the completion 
of the appointment, the canal must be irrigated with 
NaOCl to inactivate EDTA. (Weine page 226) 


The Right Irrigants 
atthe Right Time 


Irrigant Mind Map 


How to give a structured help 
to your post-endodontic reconstruction 2 It inhibits growth of bacteria and ultimately destroys 


Mechanism of Action 


them by starvation because EDTA chelates with the 
metallic ions in medium which are needed for growth 
of microorganisms 

2 2 EDTA has self-limiting action. It forms a stable bond with 


1 


calcium and dissolves dentin, but when all chelating ions 


J 
Fight bacteria . J Remove smear layer; are reacted, an equilibrium 1s reached which prevents 
^ "mew: j further dissolution. According to Goldberg & Spellberg, 
dissolve tissue open tubules es ou demineralization effect of EDTA is more at neutral pH 
eg. NoOC! than at alkaline pH. EDTA removes smear layer with 
, š In 1 minute of exposure and this effect doubles after 15 

Integrity of peritubular minutes of exposure. Further increase In time of contact 

collagen network does not increase the demineralization effect. This may 

3 be because of chelating material which starts to affect the 

Final Rinse dentin surface causing slower phosphorus release. This 

; earen suggests refreshing the EDTA solution after 15 minutes. 

Hydrodynamic flow j f 2 Calt and Serper found that increasing the contact time 

from the apical third along with concentration from 10% to 17% and pH 7.5 to 


9.0 has shown to increase the dentin demineralization. 


Summary of irrigants used during endodontic therapy 


Irrigant Normal saline Sodium Hydrogen EDTA Chlorhexidine 
hypochlorite peroxide 
Concentration 0.9% 0.5%, 1%, 3% 15%, 17% 2% 
2.5%, 5.25% 
pH 7.3 10.8-12 6 7.3-8 5.5=7 
Mechanism of Physical flushing Bactericidal Bactericidal 
action e DissociatesinH,O ` Lubrication, * Atlow concentra- 
and [O][O] has emulsification and tion bacteriostatic 
bactericidal activity holding debris in * Bactericidal by 
* Causes oxidation of suspension causing coagulation 
sulfhydryl groups of e Forms chelates with and precipitation of 
enzymes calcium ions of den- cytoplasm 
* Effervescent tin making it more 
reaction of HO. friable and easier to 
bubbles causes manipulate 
mechanical 
debridement 
Advantages No side effects, Has dissolution, Has disinfectant and * Dentin dissolving * Property of 
if extruded disinfectantand ^ antimicrobial property property substantivity 
periapically antimicrobial * Makes easier * More effective 
properties manipulation of against Gram- 
canals positive bacteria 
* Less effective on 
Gram-positive 
bacteria 
Disadvantages Too mild to be Can cause tissue * Unable to dissolve 
disinfectant injury if extruded necrotic tissue 
periapically remnants 
* Lesseffective on 
Gram-positive 
bacteria 


Intracanal Medicaments 


Classification of Intracanal 
Medicaments 


Classification 


* Essential oils: Eugenol 
e Phenolic compounds Phenol 
Paramonochlor 
Camphorated phenol 
Cresatin 

Aldehydes 

- Formocresol 

- Paraformaldehyde 
- Glutaraldehyde 


e Calcium hydroxide 
e Halogens e Chlorine-sodium Hypochlorite 
* lodine 
- 296l,in 596 KI solution, 
that is, lodophors 
- 596l in tincture of alcohol 
Chlorhexidine gluconate 

° Antibiotics 
e Corticosteroid-antibiotic combination 


Functions of Intracanal Medicaments 
-Destroy the remaining bacteria and limit the growth of new arrivals 


-In cases of apical periodontitis, for example, in cases of inflammation caused due to 
overinstrumentation 


Indications of Using Intracanal Medicaments 

-Remove the remaining microorganisms from the pulp space 
-Dry the weeping canals 

-Act as barrier against leakage from an interappointment dressing 
-Neutralize the tissue debris 

Desirable Properties of an Intracanal Medicaments 

It should 

-Be effective germicide and fungicide 

-Be nonirritating to pulpal tissue 

-Remain stable in the solution 

-Have prolonged antimicrobial action 

-Remain active in presence of blood, pus, etc. 

-Have low surface tension 

-Not interfere with repair of periapical tissue 

-Non-staining to tooth 

-Be capable of inactivation in the culture media 


-Not induce immune response 


72 


Cleaning and Shaping of Root Canal Systems 


DS . [9] C cfe 4 C c 
Clinical evidence 602328] root canal systems o» cleaned qol shaped coó(8: 3D obturation Q9oqc 


ob oC EC, se[apé: Zeil Si RCT à Q CC | O 
0»2096320C co? POPE C$ WAONI Dacian kass mg pulp space o» 


C C Cc c cfe — : C C C o C O 
vuong: filling material GOEN root canal walls 602) 


š C j € 
shaping C0624 0109001 


2 O ° " £ š 
Cleaning 90000 root canal system 0960 qo? organic subtracts, microflora, bacterial by-products, 


food debris, caries, denticles, pulpstones, previous root canal filling materials, dentinal shavings 
[9] C C C C j C n Š C C j 
00706090 (050005|9902» [Yð before and during shaping COO6$OP OIE UI 


: ° O Cc x M š c c ` c o c j 
Shaping 80039 co8|Co9 specific cavity form «63206 63200592 [9000102 3280660002 QOV 


Shaping of Root Canals 


* Shaping process of the root canal can be 
classified into five phases- 


Negotiating the canal- "patency filling" 
Coronal pre enlargement 
Working length measurement 
Root canal shaping techniques 


Root canal working width 


Objectives of Cleaning and Shaping 
-infected soft and hard tissues 60902 0050 


. D we R Won M Cc c COCO 
-apical canal space 3200 disinfecting irrigants C$, 208g C:eq:coosco 


[9] CoN " 
-093200 medicaments ço2co 


oco e c : COCO 
E ROPI&CG! OQ obturation coOšCO 


Lo 


C ococ o co C oc oc oco . z š É 
EE eq[056:e320C o5$:090:8C (5 (To retain the integrity of radicular structures) 


Herbert Schilder's Five Mechanical 
Objectives 
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C x` " " . O C As š " " e) c O C 
32000590 (92:0) mechanical objectives 60249 = [9° biological objectives CO q UNA: CO32O 
C 
OlOD0dII 


Biological objectives: 


* To completely debride the pulp 
space from- 


> Pulp tissue 

> Bacteria / Microorganisms 
> Dentinal debris 

> Endotoxins 


Weine’s rules for canal preparation 


On x j| o o € à Ç x j oO CO c 2 o, S c 
-canal 0» 9/02329 FEELEN 6220009222:6322C qo II GP oo ° ooo 32SOCG Qs 06G322C 


qii 


i. Preparation must enlarge 
the canal while 
maintaining the general 
form of the preoperative 
shape, but it also must 
develop the most desirable 
shape to fill. 


o 


2. Once working length is determined all 


instruments should be kept within the confines 
the canal. 


Q C x Cos Q j 5] o 4 coc oc 
-Q93200209po$ instruments 60202 GUISO qp:qp:S5:o II 3200$20|QC (9CS90332G20$G CO$ G OOII 
L ° O Ó 1 L iL o 1 i Ó 
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3. Instruments must be used extravagantly, 
especially the smaller sizes. 


c C. $ C x 3] Q CoN AT 3201 
$ Cs68]:09002329 Q932002 irrigants 602 9950 II 


° ° 


O 
-Canals 6090» 99 


4. Canals must be prepared in wet environment 


: : CON 3] c Ç x ° c Sol 
Cleaning and Shaping c0002328! 09022€02326$32002:600:60000 63220590 [pol 


Motions of Cleaning and Shaping cores, 6» «o 

* Used initially during cleaning and shaping, or 
any time an obstruction bl the foramen. 

* It is simply an in-and-out, passive motion 
that makes no attempt to shape the canal. 

* The precurved reamer should gently touch the 
dentinal walls and "cart" away debris. 

* Carving is for shaping. Reamers are the best 
instruments for carving and sculpting. 

* Smoothing is usually accomplished with files. 
Also known as circumferential filing motion 

* It means simply that the portal of exit has 
been cleared of any debris in its path. 


o M 3] C M [e] C Sol 
3225:9325 Ao 326$32002:60:60207 e32005€0 [03050 II 
L 9 L o Ü L 1 9, 


-do 


Instruments 602 


Motions of Instrument Manipulation 
* Several motions of manipulation are useful for generating or 
controlling the cutting activity of an endodontic instrument. 
* These may be referred to as envelopes of motion, historically 
i. Filing 
2. Reaming 
5. Turn And Pull 
4. Watch Winding 
5. Balanced Force Instrumentation. 
6 


. Anti-curvature Filing 
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Ë S O 
Recapitulation 2Q0N MA? 


C 5 c 
02200026030 ODOOII 


Recapitulation 


+ Re-instrumentation with a 
smaller instrument following 
each irrigation step. 


* Use of a smaller instrument to 
remove debris produced during 
instrumentation. 


Zenger" 


* Prevents pushing debris 
beyond the apex and apical 
plug formation. 


recapitulation 


Step back technique 


Step back 


0.30 mm 


MF: 0.25 m — E 


Step-back technique 


Aim: increase the diameter without procedural 
error 


ISO file 1. Filing (+apical last mm: rotation) 


2. Incrementally reducing the working 
length when using larger and stiffer 
instruments 

3. More tapering: Avoid procedural 
error, easier rinsing, compactable 
filling, better copying the non- 
rounded cross-section 

4. Cons: procedural error still occur, 
apical dentin plug 


1 mm 


Standardized 
diameter ISO 


Determine 
length 


Serially develop an 
apical stop 


Step back 
preparation by 
shortening the 
length of the file 
and increasing the 
file sizes 


Flaring technique 


17 
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1 Gates-Glidden #4 
irrigate 

2 Gates-Glidden 
irrigate 

3 Gates-Glidden #2 
irrigate 

4 K-flex type file #60 
irrigate 


5 K-flex type file #55 
riae s: 


Fig. A diagrammatic illustration of the sequence of instruments in a conventional 296 taper hand file canal preparation. 


LAC 


Fig. 2 Procedural errors in the preparation of curved canals. a) Dentine debris and pulp remnants 
packed into the apical part of the canal resulting in loss of working length. This may be avoided by 
recapitulation with fine files and copious irrigation. b) Ledging due either to not precurving the 
instrument, or forcing it into the canal. c) Apical zip caused by rotating the file excessively. 

d) Perforation due either to persistent filing with too large an instrument, or continual zipping. Note 
the narrower part of the canal in c) and d) is termed an elbow. This makes obturation of the root 
canal very difficult in the widened apical area. e) Strip perforation caused by overpreparing and 
straightening the curved canal. 


DOI:10.1038/sj.bdj.4811823 


Step Down Preparation 


* First suggested by Schilder in 1974 

* Goerig 1982 named and described the technique in 
detail 

* Principle- coronal aspect of the root canal is 
prepared and cleaned before the apical part 


Step Down Preparation 


* [n this method, the access cavity is filled with sodium hypochlorite, and 
the first instrument is introduced into the canal. 


* Start with exploration of the canal with a fine, stainless steel, .02 taper 
(No. 8, 10, 15, or 20 file, determined by the canal width), It is important 
that the canal be patent to the apical constriction before cleaning and 
shaping begin. 


* Sometimes the chosen file will not reach the apical constriction, and 
one assumes that the file is binding at the apex. But, more often than 
not, the file is binding in the coronal canal. 


* In this case, one should start with a wider (0.04 or 0.06 taper) 
instrument or a Gates-Glidden drill to free up the canal so that a fine 
instrument may reach the mid- and apical canal. 


The next sequence of instruments are used in 
crown down fashion 


The instruments are used in a watch-winding 
motion until the apical constriction (or working 
length) is reached. 


When resistance is met to further penetration, 
the next smallest size is used. 


Irrigation should follow the use of each 
instrument and recapitulation after every other 
instrument 


Then the apical preparation done upto 25 size 
with enough lubrication, irrigation, and 
recapitulation 
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Hybrid Technique 


* Achieving patency with pre curved no. 10 or smaller K file 


* Passive pressureless dus of sequential sizes of # 15, 20 and 25 


K files to the point of canal bindin 


P 


* Coronal pre enlargement with GG drills in the sequence no. 3, 2 and 1 
( Not beyond 3 -4 mm of canal orifice) 


—o 


* Establishing the working length 


* Placement of 40 or smaller k file to the point of canal binding 


Hybrid Technique 


* Enlarging working length from size 15 k file to 
recommended master apical file sizes 


* Canal preparation done with sequential use of ) 


progressively larger instruments placed successively 
short of working length 


* 
* This step back is performed till middle third to obtain 
continuous taper preparation 


Non-instrumentation Root Canal Cleansing 


* Lussi and his associates 
at the University of Bern, 
Switzerland, introduced 
devices to cleanse the 
root canal *without the 
need of endodontic 
instrumentation." 


The first device, reported 
in 1993, consisted of a 
“pump” that inserted an 
irrigant into the canal, 
creating “bubbles” and 
cavitation that loosened 
the debris. 
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Mishaps During Cleaning and Shaping 


Loss Of Working Length 

. Blockage Of The Canal System 
Ledging 

. Breakage Of Instruments In The Canal 
. Zipping 

. Stripping Or Lateral Wall Perforation 

. Overinstrumentation 

. Overpreparation /Underpreparation 


1. Loss Of Working Length 


* CAUSES: 

: Dueto rapid increases in file size and 
accumulation of dentinal debris in the 
apical one third of the canal 

` Malpositioned instrument stops 


ONAUAWNE 


* PREVENTIVE MEASURES: 

* Frequent irrigation with naocl 

» Recapitulation 
Periodic radiographic verification of 
working length 
Proper use of instruments stops 

: Use of directional stops in 

` Curved canals 


* CAUSES: 

Packing of dentin 
chips, tissue debris, 
restorative materials, 
cotton pellets, paper 
points or a fractured 
instrument in the canal 


3. Ledging 
* Aledge is an artificially created 
irregularity on the surface of the 
root canal wall that prevents the 
placement of instruments to the 
apex of an otherwise patent canal 


CAUSES 


» Inadequate access cavity 
preparation 


» False estimation of pulp space 
direction 


» Failure to pre-curve SS instruments 


» Failure to use instruments in a 
sequential manner 


» Attempt to retrieve separated 
instruments 


» Attempt to prepare calcified canals 


4. Breakage Of Instruments In The Canal 
* Causes of breakage 
> Torsional fatigue 
> Flexural fatigue 


» Management 


> Bypass 
> Retrieval 


* Prevention 

» Knowledge of the physical 
characteristics of the instrument 

» Flaws, such as shiny areas or P5- SERA Es 
unwinding are detected on the flutes 

» Instrument bending or crimping 
occurs due to excessive use 

» The file kinks instead of curving 

» Corrosion is noted on the instrument 


ds e eee E 
Classification of Damaged Instruments 


T. Sotokowa classified the types of damage to instruments: 


Type II Stretching or straightening of twist 
contour without bending 
Type III Peeling or tearing off of metal at 
the edges without bending or 
straightening 
- === Unused Blunt Distorted 
Type IV Partial reverse twisting of 
instruments 


Cracking along the file axis 
Type VI Fracture of the instrument 


Retrieval of Separated Instruments 


* Ultrasonic Tips e Forceps 


* Stieglitz forceps 

* Perry gold foil pliers 

* Peet splinter forceps 

e Hartment 312 CVD mosquito forceps 
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Masserann Kit - Introduced By Masserann 


@ MX SS, == 


enn = d 


Masserann Kit - Technique of Application 


5. Zipping 
* Refers to transportation of the 
apical portion of the canal 
* It is characterized by a normally 
curved canal which has been 
straightened, especially in the 
apical third 


CAUSES 
: Failure to pre-curve files. 
: Rotation of instruments in 
: Curved canals. 
' The use of large , stiff 
: Instruments to bore out 
A curved canal. 


APICAL FORAMEN TENDS TO BECOME 
TEARDROP SHAPED OR ELLIPTICAL 


EXTRACTORS 
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6. Stripping Or Lateral Wall Perforation 


Refers to thinning of the lateral 
root wall with eventual perforation 


CAUSES 

* Overzealous instrumentation In 
the mid-root areas of certain teeth, 
usually molars 


PREVENTION 

+ Use of anti-curvature filing. 

* Clean & shape the canals using 
small files extravagantly & in a 
sequential manner. 

* Avoid using large-diameter 
instruments as well as rotary 
instruments 


Diagnosis Of Perforations 


* The key factors for repair are immediate sealing 


of the perforation. 
* Diagnosis Of Perforation: s 
gnosis erforation — 
- Apex locators x 
` Surgical microscopes y 
- Radiographs Pi ) 
` Paper points LA s 


- Bleeding ] e 
- Pain Gef, 


- Loss of tactile sensation 


Perforation Repair Materials 


» MTA - latest, attaches to cementum, 
long setting time 


> Glass ionomer- good flow 


» Composite- curing is a problem at mid 
root leve 


» Zinc oxide eugenol - irritates the 
tissues 


> IRM- less eugenol - less irritation 
» Super EBA- less eugenol than IRM 
» Gutta percha - for apical perforation = 
+ Amalgam- not used any more 


7. Over-instrumentation - 


* Violates the periodontal ligament and 
alveolar bone. 


* Loss of apical constriction creates: 
= An open apex 
- Lack of an adequate apical seal 
- Pain & discomfort to the patient 
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Prevention of Over-instrumentation 
y Using good radiographic technique 


Y Accurately determining the apical constriction of the 
root cana 


y Using stable instrument stops placed perpendicular to 
the shaft of the instrument 


y Retaining all instruments within the confines of the 
canal system. 


y Occlusal refinement or reduction prior to working 
length determination and instrumentation 


y Attention to detail during all cleaning and shaping 
procedures and 


v Assessing the integrity of the apical stop with stiff 
paper points or files. 


8. Under-preparation 


* Itis the failure to remove pulp tissue, 
dentinal debris, and micro-organisms 
from the root canal system. 


+ Underprepared canals are best 
managed by adhering to sound 
principles of : 

* Proper length determination 
: Canal cleaning & shaping 
* Recapitulation 


* Treatment for o 
overpreparation/underpreparation is 
“retreatment” 


Conclusion 


* Endodontist has a wide array of 
instruments and techniques at its 
disposal. 


* Ni-Ti Rotary instruments need 
the practitioners expertise and 
one should use them in-vitro prior 
to clinical use 


* Even the best of instruments have 
its limitations in the hand of an 
inexperienced practitioner. 


* Experienced endodontist should 
choose tried and tested 
instruments and techniques. 
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Obturation in Endodontics 
Timing of Obturation 
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dl Difficulty of Procedure 
Severely curved root canals co Calcified canalco Complex case 602 RCT agé multiple 
i [o] € j € 
appointment M 06022C:0!0200ll 
Obturation ame[mpé 0952905? 
o o L 


Objectives of obturation are: 

a Elimination of coronal leakage of microorganisms or 
potential nutrients to support their growth in dead space 
of root canal system 
To confine any residual microorganisms that have sur- 
vived the chemomechanical cleaning and shaping, to 
prevent their proliferation and pathogenicity 
To prevent percolation of periapical fluids into the root 
canal system and feeding microorganism 


Evaluation of obturation 

Radiographically, an obturated tooth should show 

e Three-dimensionally filled root canal 

e Dense radiopaque filling of root canal system 

e Filling close to apical terminus without overextending 


periapically 


But there can be difficulty in radiographic interpretation 
due to radiopacity of sealer, overlying bony anatomy and 
2-D view. 


Sterilization of gutta-percha by immersing in 5.2596 
sodium hypochlorite for 1 min. 
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Figs. 19.24A tol Armamentarium for obturation: (A) Primary gutta-percha points; (B) Absorbent paper points; (C) Accessory gutta- 
percha points; (D) Spreader, plugger and Lentulo spiral; (E) Endo organizer for keeping files and gutta-percha; (F) Endo gauge for 
measuring size of gutta-percha; (G) Butane gas torch; (H) Gutta-percha cutter; (I) Scissor. 


Ideal Obturation 39.0995 y? 
L d 


So an ideal obturation should 

2 Fill the entire root canal three dimensionally as close to 
CDJ as possible 

2 Reflect a continuously tapered funnel same as external 
root morphology 

2 Radiographically appear as 3-D filling that extends close 
to CDJ 


Overextended obturation is vertical dimension of root filling 
beyond the apex (Fig. 19.3). 
Overfilling is total obturation of root canal system with excess 
material extruding beyond apical foramen (Figs. 19.4A and B). 
Underfilling is filling of root canal system »2 mm short of 


radiographic apex (Fig. 19.5). 


References 
1. Textbook of Endodontics, 4th edition (Nisha Garg, Amit Garg) 


2. Endodontics Lecture Notes, Final BDS course 
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Regenerative Endodontics 
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Figs. 37.1A to C Strategies of tissue engineering: (A) Conduction; 
(B) Induction; (C) Cell transplantation. 
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Fig. 37.2 Triad of tissue engineering. 


Tissue engineering 9o (1) stem cells/progenitor cells, (2) morphogens/signalling molecules/growth 


factors, (3) scaffold/matrix (digo? 3ao9:g[oloo oi 


STEM CELL 


PROGENITOR CELL SPECIALIZED CELL 


(e.g., neutrophil) 


SPECIALIZED CELL 
(e.g., red blood cell) 
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Unique Characteristics of Stem Cells 


a They exist as undifferentiated cells and maintain this 
phenotype by the environment and/or the adjacent cell 
populations until they are exposed to and respond to the 
appropriate signals 

2 Ability to self-replicate for prolonged periods 

2 Maintain their multiple differentiation potential through- 
out the life of the organism 
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Categories of stem cells according to their potency: 


Stem cell type Differentiation Source 
Totipotent ^ Can differentiate into a Cells from early 
new organism embryos (1-3 days) 


Pluripotent Can differentiate into  Blastocyst (5-14 days) 
nearly all cells but not 
entire organism 


Multipotent In limited range of cells Fetal tissue, cord blood 
dental pulp stem cells 


€ C s i . C O C 
68205000902600) Tissue engineering 32020 03200) morphogens 


° 


Different types of morphogens are 
BMPs 

Fibroblast growth factors (FGFs) 
Hedgehog proteins (Hhs) 

Tumor necrotic factor (TNF) 
Transforming growth factor (TGF) 
Insulin-like growth factor (IGF) 
Colony stimulating factor (CSF) 
Epidermal growth factor (EGF) 
Interleukins (IL) 

PDGF 

Nerve growth factor (NGF) 


Embryonic tooth 
development 
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Regenerative endodontics U$O: col [Gqoudado6 


Flowchart 37.1 Schematic representation showing goals of 
regenerative endodontics. 


Goals of regenerative procedures 


To eliminate symptoms and 
evidence of bone healing 


| Primary goal —» 


To increase thickness 
and length of root 


To have positive response 
from pulp vitality 


To have histological confirmation 
for structural and functional restoration 


Different techniques of tissue engineering applied for 
regenerative endodontics are 

% Root canal revascularization via blood clotting 

% Postnatal stem cell therapy 

% Pulp implantation 

% Scaffold implantation 

% Injectable scaffold delivery 

*. Three-dimensional cell printing 

% Gene delivery 
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. + ° 
Root canal revascularization procedure 60020) [9cop:ooocco:oli 


Blood clot scaffold invaded by cells 
and growth factors 


Periapical area 


Regenerated 
root 


Figs. 37.5A to E Line diagram showing pulp revascularization procedure: (A) Tooth showing immature apex with wide canal and open 
apex; (B) Endodontic file in the canal, 2 mm beyond the established working length to induce bleeding; (C) Allow the blood clot to 
form 3 mm below CEJ; (D) Place MTA over clot; (E) Regenerated root showing thickening of canal walls and closure of apex. 
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inita SCAP PDLSCs 


Fig. 37.6 Line diagram showing different types of stem cells of 
dental origin. 


Postnatal stem cell therapy ooqóed ó 


Self-assembling 
scaffoid containing 
postnatal stem cells 


injectable hydrogel carrier ` 
+ postnatal stem cells 


Fig. 37.7 Postnatal stem cell therapy. 


Pulp transplantation 


Sheets formed 


by postnatal 
stem cells 


Pulp transplantation using 
stem cell grown in sheets 


Fig. 37.8 Pulp implantation using stem cells grown in sheets. 
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Uses of Lasers in Endodontics 


H istory 1974 Yamamoto etal. Nd:YAG in prevention of caries 
1960  AlbertEinstein Theory of spontaneous emission of 1977  Lenzetal. First application in oral and 
radiation maxillofacial surgery 
1960 Theodore First demonstrated laser function 1979 ` Adnan and Gross Sterilization of dental instruments 
Maiman and developed working laser by argon laser 
device known as ruby laser 1985  Shojietal. Laser aided pulpotomy 
1961 Snitzer Developed neodymium laser 1985 ` Pick etal. First in periodontal surgery 
1964 Stern, Sognnaes Laser in dentistry 1986 ^ Zakariasenetal. Sterilization of root canals by CO, 
and Goldman laser 
1965 Leon Goldman Exposure of vital tooth to laser 1988  Miserendino Laser apicoectomy, i.e., endodontic 
1965 Taylor et al. Studied histological effects on application of CO, laser for 
pulp periapical surgery 
1966 Lobene et al. Use of CO, lasers in dentistry 1993 Paghdiwala Root resection of endodontically 
= : ; treated teeth by erbium:YAG 
1971 Weichmanand First use of lasers in endodontics " - - 
dream and used high-power infrared CO, 1994 Morita Nd:YAG laser in endodontics 
lasertosealtheapicalforamenin ^ 1998 Mazekietal. Root canal shaping with Er: YAG 
vitro laser 


Fig. 34.1 Laser beam produces precised and clean cavity cutting 
with minimal tooth loss. 


Fig. 34.16 Laser beam causes removal of smear layer and better disinfection of root canals due to greater penetration power in the 
dentinal tubules. 


& Clinical Note 


All available dental laser devices have emission wavelengths from 
approximately 0.5 um (or 500 nm) to 10.6 um (or 10,600 nm) 


GS Clinical Note 


The pulsed Nd:YAG laser is ideal for soft-tissue procedures and 
root canal sterilization (Fig. 24.6). 


K Clinical Note 


* Photodynamic therapy (PDT): For disinfection, laser energy can 
be used directly or in combination with a photosensitive chem- 
ical that, when bound to microorganisms, may be activated by 
low-energy laser light to essentially kill the microorganism. 

* Photon-induced photoacoustic streaming (PIPS): Additional 
experiments suggest that the propagation of acoustic waves 
emanating from a pulsed low-energy laser may aid in distrib- 
uting disinfecting solutions more effectively across the root 
canal system. 


E Clinical Note 

More clinical evidence is needed concerning the use of lasers 
during obturation. 

& Clinical Note 

More research is required to develop laser energy for use in 


routine nonsurgical endodontics that is equal to, and perhaps one 
day superior to, current clinical treatment modalities. 


(b) 
(a) Hard-tissue removal with an Er:YAG laser. (b) Access cavity opened with an Er:YAG laser. (Courtesy: Vivek Hegde, India.) 


Table 24.1 Classification of Dental Lasers In Accordance with 


Dental Use 
Wavelength 

L Soft-tissue lasers 

Argon 514nm 

KTP 532 nm 

Diode 803, 810, 940, 980, 1064 nm 

Nd:YAG 1064 nm 

Nd:YAP 1340 nm 

CO; 10,600 nm 
Il. Hard- and soft-tissue lasers 

Er,Cr:YSGG 2780 nm 

Er:YAG 2940 nm 
III. Photopolymerization lasers 

Argon 488 nm 
IV. Bleaching/tooth whitening lasers 

KTP 532 nm 

Diode 803, 810-980 nm 
V. Caries detection lasers 

Diode 655 nm 
VI. Dentin desensitization 

ErYAG 2940 nm 

Er,Cr:YSGG 2780 nm 

co, 10,600 nm 


Figure 24.10 Diode laser disinfection of root canals. 
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And many more eoi 
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For this "classical" design, an unground space 


remained next to each groove, providing the 
so-called "radial land" area. 
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" If the angle is formed by the cutting edge and the surface to be cut is obtuse, the Rake angle is said 
to be positive Rake angle. " 
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Endomotor 60249 Speed copes eq Torque MO: 326920][g§dloo05u 
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"It is the sum of moments of the force acting on the particles. Torque act in a rotational manner." ODI 


1 O ç C o Bacher > co c 
orque 0» 02|$602202. andpiece s2es&e(qpeo5s9qó 


"the ability of the handpiece to withstand lateral pressure on the revolving tool without decreasing 
its speed or reducing its cutting efficiency." 
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Theory 328) Torque ¿00000 Ge [yoé high torque š 039503 instrument 00) 9938/09 Very 
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Oo C O j . . cro s 
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First-generation motor without torque control 


: : € € 
3looo First generation motor BE torque control GO») eolop:eo]i 


Fully electronically controlled second-generation motor with sensitive 
torque limiter. 


£ c € ° c j E O 
Second generation motor BD ODOOII 22026072 torque 0» sense UDO) O fð vpo 


C 
torque control 602060905620:2ntll 


Third-generation simple torque-controlled motor 


Third generation Meon torque contolled motor yó 


* Forth-generation motor with built-in apex locator and torque control 


C š Ce C 
DV generation 026020326000C:99:0I Apex locator esp torque control esp olo332030560Í1 


° c CN c c ç ` d [e] Cc o les [e] 
Endo motor 60200 3200) 392q|0 V RE E 323 09 200009698 Qeon three 


key elements into its operationcoeə[óloooiI 
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oll torque - sensing 


c c me € CN c Oo M c € 
Instrument eP twisting force NOACMN apsqeusasoxsa(3 sensecoOooOoll 


J! Auto- reversing 


€ € ° € € y M C 
Instrument CIDGQPC2OII 99.1999. 099 OI COIEOD motor a, torque value coo 
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dl Constant file rotational speed 
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DM 32800 COOGS02CO2 d 8|02O22 0$:02C020 090900P020I instrument breakage on 
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ases E Rotary files brand.gps 
on Edge file brand 


(X1 edge file and X5 edge file) 


J! Aurum blue triangle file brand 
dl Sc - Pro file brand 


Gil TFA file brand 


Twisted file Adaptive brand 


*1,2,and3,4 60709) Heat treated NiTi rotary file brand ecpoli 


s Wave one file brand 
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En W file brand 


NiTi Rotary Greater Taper Files 


2 Protaper file brand 

6I GT file brand 

e! GT X brand 

901 m- Flex Pro brand 

9911 China edge file 20 brand 

* 6) es 99 090) Heat treated eu2odoln QÂ: NiTi file sch 


Hate the Heat OR Love the Heat? 


q 3205: (9¡s$02 Annealed Heat Treated Nickel Titanium Alloy files 


ou Edge file system 

J! Aurum blue file system 

QI Sc-Pro file system 

Gil Twisted file Adaptive TFA system 
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Soeposcoo ome[opé o»(s Sis Se soo5i(gje Sedana eon "Over heating" 
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[e] C € " . € Oo C [e] . 
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EdgeFile: Non cutting tip 
"But flutes come to 0.25 mm of tip 
"So very efficient cutting 

"It’s the best of both worlds 
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90p29070 Non cutting Tip 0? 320002602645 (Go02202903 olı 
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92 Vortex or Profile or K3 or Sequence or TF and 04/06 taper rotary file setting dlod setting 


O ç ç ° q j ç 
EAJ OO20020$20 COIODOUII 
L O LL o 


XR 09/8002 9900 E 1 File 4 egpésdoloouón 


[2] C OCo e ` ° Cc O o C c 
s0050: [g§eo8Eée0 Edge file X1 , X3 š X5 3oo5:[g|epo:o9 32620189 05eqr0leoót 


Root canal blockage 

1. Root canal blockage: 2. Blockage Of The Canal System 
a. May be caused by dentine chips — ý 
b. May lead to perforation * Packing of dentin- 
c. May be reduced by use of a lubricant be kere = 
d. Is increased if the coronal two-thirds is cotton paleta, paper 

: points or a fractur 
pr epared first instrument in the canal 


e. Is avoidable 
1. a. True. Irrigation and recapitulation with a small 
file will help to reduce blockage as a result of 
dentine chips. 
b. True. Attempts to get pasta root canal 
blockage may result in the file going offline and 
perforating the root. 
c. True. Lubrication helps to keep debris in 
solution and emulsifies pulp tissue in vital cases. 
d. False. Coronal two-thirds enlargement 
improves irrigation and, therefore, helps reduce 
the incidence of canal blockage. 

z ; i ane Fig. 20. Forceful introduction of endodontic instru- 
e. True. Canal blockage is avoidable if sufficient ments in efforts to negotiate a blocked canal may lead 


d : : to new iatrogenic error(s) such as a ledge, perforation, or 
careis taken in canal preparation. ^ geg 


* Stiff file (15 or above) 


* Curved in apical 1 to 3 mm at 
a 30 to 45- degree bend 


* Rotated till catch obtained 
* Then in and out winding! 
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2. Fractured instruments may be avoided by: 
a. Not precurving them 
b. Not sterilising them 


Fractured instruments 


c. Jumping between different sizes of instruments Ma nagement of 
d. Discarding damaged instruments Fra ctured Endodontic 


e. Not forcing instruments 


2.a. False. A correctly curved instrument should | n Stru me nts 


not have any sharp bends in it; these would 
increase stress in the instrument. Therefore, it 
will not predispose the file to fracture. 

b. False. Sterilising instruments is an essential 
part of root canal therapy; it does not weaken 
them. However, root canal instruments should 
not be re-used. 

c. False. Jumping between different sizes of 


A Clinical Guide 


Theodor Lambrianidis 


instrument is not recommended; they should Editor 


be used in an ordered sequence. 
d. True. A good quality-control programme is an 
essential part of endodontic therapy. 


e. True. Root canal instruments should never be Zi Springer 


forced as they can break. 


Common causes of Instrument separation: 

Improper use (Overuse & Failure to discard when needed) 
Limitation in Physical Properties 

Inadequate access 

Root canal anatomy 

Possible manufacturing defects 


Factors Associated with fracture of NiTi rotary instruments. 


Various factors attribute to the breakage of rotary files, these factors 


the canal curvature, 
anatomic variations, 
practitioner experience, 
cooperation from patient, 
frequency of use, 

torque and speed of rotation 


eee d 


Rotational Speed 

Canal Curvature 

Instrument Design and Technique of use 
Torque 

Manufacturing Process 

Absence of a Glide Path 
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Obturation techniques 


3. The following are accepted obturation techniques: 


a. Silver points 

b. Laterally condensed gutta-percha 

c. Continuous wave 

d. Carrier devices 

e. Single point gutta-percha 

3. a. False. Silver points do not seal the canal 
laterally or coronally and may cause staining. 

b. True. Lateral condensation is a well-recognised 
technique as it seals the root canal laterally 

and coronally. 

c. True. Continuous wave is a simplified version 
of vertical condensation of gutta-percha and 
has the potential to seal lateral canals as well 
as the main canal system. 

d. True. Such devices have been shown to 
provide an adequate canal seal. Popular 
examples include Thermafil and 3D GP. 

e. False. A single gutta-percha cone will not seal 
the root canal laterally or coronally. 


Method | Example | Pros 
Single point | Matched greater Simple 
| taper preparation | Fast 
| and GP point Inexpensive 
Cold lateral compaction | ISO GP and Commonly taught 


1 


DIFFERENT TECHNIQUES 


Cold Lateral Compaction 


2. Warm Compaction (warm GP) 


A 


3, Continuous wave Compaction technique 


4. Thermoplasticized GP injection 


o 


Carrier- based GP 
Thermafil thermoplasticized 


». McSpadden thermomechanical compaction 


’ Chemically plasticized GP 
8. Custom cone 


Cons 


Inadequate fill 
Reliance on sealers 


| Compaction of GP only 


| accessory points | Good for canals without standardized ` | Voids may remain 


tapers 
Good apical control of GP possible 
Warm vertical | Schilder technique | Good 3-dimensional obturation 
condensation | Continuous wave 
| condensation 
Thermomechanical | McSpadden Good 3-dimensional obturation 
techniques | technique 
Carrier-based systems | Thermafil Single point technique 
| Guttacore Good 3-dimensional obturation 
Simple and fast 
Plastic techniques | Obtura Good 3-dimensional obturation 
| Guttafiow 
Apical barrier ! MTA Good apical control of material 
Bioactive 


Allows controlled back fill with 


alternative techniques 


Table 5. Advantages and disadvantages of differing obturation methods 


Not good for irregular-shaped canals 
Technique sensitive 


Technique sensitive 
Costly equipment 
Risk of apical extrusion 


Risk of apical extrusion 
Risk instrument separation 


GP may strip from carrier 
Technique sensitive 
Hard to remove 

Risk of apical extrusion 


Risk of apical extrusion 

Shrinkage of GP with setting/cooling 
May present difficulties with removal 
depending upon material 


Expensive 

Hard to remove 
Technique sensitive 
May require microscope 
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Root canal filling materials 


4. Root canal filling materials should: Purpose of root canal filling 
a. Be easy to insertinto the canal 


b. Absorb moisture 
c. Expand on setting 
d. Be difficult to remove 


e. Not stain the tooth 
4. a. True. Ease of handling is an important 
property. 


b. False. Root canal filling materials should 

not absorb moisture as this could lead to 
expansion or contamination. 

c. False. Expansion on setting could predispose 
to root fracture. 

d. False. Itis important to be able to remove root 
filling materials easily for ease of retreatment 
and post space preparation. 

e. True. This is important, as staining of tooth 
structure leads to an unaesthetic appearance 
for the patient. 


“To prevent bacteria and bacterial elements from spreading 
D from (or through) the canal system to the periapical area, 


A root canal filling material should, therefore, prevent 
Infection/reinfection of treated root canals. Together with an 
acceptabie level of biocompatibility (inert material) this will 
provide the basis for promoting healing of the periodontal 
tissues and for maintaining healthy periapical conditions. 


* Dimensional Stability 
* Sealcanal laterally and apically 
* Non-staining to tooth structure 


Physical 


^ 


Ideal . * impervious to moisture 
SE Biological *  Bacteriostatic 
Characteristic ' * Non-irritating / Non-toxic 


* Easily introduced in canal 
Operator | *  Radiopaque 
*  Retrievable from canal, if 
N required for retreatment 
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Patency file 


5. A patency file: ñ 

a. Should be small and flexible Ap ical patency X 
i * A PATENCY FILE i a small flexible instrument ` 

b. Is used to deliberately enlarge the foramen fon 10), tick, wii move poslal thicugh ihe 

c. Helps to eliminate apical blockage terminus of a root canal without binding or 


enlarging the apical constricture. 

The aim is to prevent apical blockage, which will, in 
turn, reduce the incidence of ledge formation and 
transportation of the root canal. 

The use of a patency file also helps remove vital or 
necrotic pulpal remnants from the end of the canal. 


d. Should be used vigorously 

e. Is a generally accepted technique 

5. a. True. Small flexible files help to prevent 
blockage without over-enlarging the foramen. 
b. False. The purpose of a patency file is to clear 
the foramen, not enlarge it. 

C. True. This is the main purpose of the patency 
file. 

d. False. A patency file should be used with a 
gentle touch to avoid over-enlargement of the 
foramen. 

e. False. Many authorities are against passing 
small files through the foramen as they are 
concerned about damage to the peri-radicular 
tissues. 


| A uM B jJ A 
ESTABLISH WORKING LENGTH CONFIRM PATENCY 
^ wv ss i ¿MAD 


Figure 9a. Working length is established when a size 10 file has manu- Figure 9b. Patency is confirmed when a 10 file can be gently, deliber- 


ally reproduced the original canal pathway to the terminus, ately, and reproducibly inserted to and minutely through the terminus of 
a canal 


Le 


VERIFY GLIDE PATH 
4 wo 


i 
$ 


Figure 9c. A glide path is verified and the canal is secured when a 10 Figure 10. A mechanically-driven and metallurgically enhanced 
file can reproducibly slip, slide, and glide over the apical one-third ProGlider is utilized to safely and rapidly pre-shape virtually any manu- 
of a canal. ally secured canal. 
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Features of reversible pulpitis 


6. The following are features of reversible pulpitis: 


a. Pain lingers after application of stimulus 

b. Pain is difficult to localise 

c. Tooth is tender to percussion 

d. Pain does not linger after stimulus is removed 
e. Normal appearance on a radiograph 

6. a. False. Pain from reversible pulpitis is short 
lasting. 

b. True. The pulp does not contain proprioceptive 
receptors; consequently pain is difficult to 
localise until the inflammation involves the 
periodontium. 

c. False. See (b). 

d. True. See (a). 

e. True. The inflammation is contained within the 
tooth; therefore, there are no changes to be 
seen in the periodontium. 


Reversible pulpitis Irreversible pulpitis 


* Mild to moderate pain ° 


* Brief duration 
* Response to cold stimuli 


* Once stimulus is removed, pain , 
is usually subsides 


* Tooth responds to electric pulp . 
tester at lower currents 


* Teeth usually show deep caries, 
metallic restoration with . 
defective margins 


* Reversible pulpitis if allowed to + 
progress can led to irreversible 
pulpitis 


Reversible Pulpitis 


e Symptoms 
e Radiograph 
e Pulp tests 


May have thermal sensitivity 
No periapical change 
Responds — sensitivity not 
lingering 

* Periapical tests Not tender to percussion or 
palpation 


Clinical Difference 


> pain is generally traceable > more severe 


toa stimulus > lasts longer 
> cold water > pain may come 
> air without 


any apparent stimulus 


Sharp, severe, radiating pain of 
long duration & varying intensity 


Pain continues even after the 
stimulus is removed 


Pain may exacerbate with 
bending over or lying down 


It may progress to more severe 
pain that is gnawing or 
throbbing 


Increased by stimulus, like heat 
and may relieved by cold 


If inflammation/Infection 
extended to periapical tissue 
can cause periapical disease 
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Ultrasonic root end preparation 


7. Ultrasonic root end preparation: 
a. Is animprovement over steel burs 
b. May cause root cracking 

c. Should be used dry — 
d. Enables preparation up the long axis of the root Y 3mm 
e. Needs more space for access - = 
7.a. True. The introduction of ultrasonictechniques 3mm 
hasbeen a major advancementin endodontic | 
surgery. 

b. True. Care needs to be taken to use ultrasonic 
vibration at the lowest effective power. If it is 
used at too high a power, for long periods or in 
thin roots, then fracture may occur. 

c. False. Ultrasonic vibration produces heat. 
Water spray cools the tip as well as removing 
debris. 

d. True. One ofthe major problems of 
instrumentation with steel burs was thatit was 
not possible to get the retro-preparation in the 
long access of the root. 

e. False. Ultrasonic tips are much smaller than 
conventional burs and handpieces; therefore, 
less space is required. 


Root end management 
2- Root end preparation 


4) Ultrasonic preparation: 
* Specially designed ultrasonic root end preparation tips are 


used. 
Advantages of ultrasonic tip over bur: 


1. Less need for root beveling El 
2. Placing the preparation within the confine the root. 


3. Conserve root structure 


4. Reduce possibility of root perforation. 

5. Deeper preparation 

6. Parallel walls for better retention of root end filling material. 
7. Clean cavity free from debris & smear layer. 


O6U Dr Yousra Nashaat 


8. Precise isthmus preparation. 
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8. Periradicular surgery isindicated: 


a. For all endodontic failures 


b. Whenit is not possible to treat the root canal 


system by conventional means 
c. To clean the root canal system 
d. To obtain tissue for a biopsy 
e. Asan investigative procedure 


8. a. False. Root canal retreatment is the preferred 


option in the majority of cases. 


b. True. It may not be possible to treat the root 
canal by conventional means if a very large 
postis present, the root canal is blocked 

by a fractured root canal instrument or the 
apical third anatomy has been destroyed by 


overinstrumentation. 


c. False. Periradicular surgery aims to remove the 
apical 3 mm and clean a further 3 mm of canal 
system butis no substitute for conventional 
cleaning and shaping procedures. 

d. True. The collection of biopsy material at the 
time of surgery is an important part of the 


procedure. 


e. True. Surgery offers the opportunity to look for 


root fractures or perforations. 


- Curettage 


- Root-end resection 
- Root-end preparation 


Fistulative surgery 


- Incision and Drainage 

- Cortical trephination 

- Decompression 
Corrective surgery 

- Perforative repair 

- Periodontal management 

- Intentional replantation 


Periradicular surgery 


Weine: 


Periapical surgery 


v Curettage, 
apicoectomy and 
retrograde filling. 


v Surgery for root 


fractures 


Amputational surgery 


v  [ncision for drainage 
v Apical surgery 

v Corrective surgery 
v Root amputation, 


hemisection, bicuspidization 
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Coronal pre-enlargement 


9. Coronal pre-enlargement: CORONAL PRE-ENLARGEMENT 

a. Is always necessary > ADVANTAGES: 

b. Blocks the canal + REDUCED POTENTIAL OF EXCRUCIATING DEBRIS 
á BEYOND APEX 

c. Reduces the bacterial count coronally SEENEN 

d. Decreases the effect of irrigation + PREVENTS PREMATURE BINDING OF 

e. Enhances apical tactile feedback INSTRUMENTS TO CANAL WALLS 

9 


.a. False. Pre-enlargementis not necessary in gel IRRIGATION 


medium to large root canals. «3-4 MM INTO CANAL SPACE 

b. False. Debris is produced during preenlargement; orifice ENLARGERS (NITI SYSTEM/ GG DRILLS) 
however, correct use of irrigation 
and a small file to disturb the dentine chips will FAR preenlargement 
prevent blockage. 
c. True. Pre-enlargement removes dentine ctile control with sm: 
coronally that is infected with bacteria. 
d. False. Pre-enlargementimproves irrigation 
because there is improved access for the 


needle. ume of irrigants and 
e. True. Pre-enlargement removes coronal à 

E d < he removal of dentin mud 
dentine, which may restrictthe passage of a temovel of the bulk of the pulp and 


file deeper into the root canal. = Pp Ceu ane 


Control 


ËCH 


Shaping of Root Canals 


» Shaping process of the root canal can be 
classified into five phases- 


Negotiating the canal- “patency filling” 
Coronal pre enlargement 
Gates Gliden 


Working length measurement 


Root canal shaping techniques f 


Root canal working width | | 
I 
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Access cavity 


10. An ideal access cavity should: 

a. Provide unimpeded access to the root canal 

system 

b. Have convergent walls 

c. Be only large enough to allow files in to canals 

d. Provide straight-line access to each canal orifice 

e. Eliminate the pulp chamber roof in its entirety | 

10. a. True. Itis important that the access is large 

enough to allow canal identification and easy 

placement of instruments. 

b. False. The walls should be divergent to enable 

good visualisation and support of a temporary 

dressing. 

c. False. The access should be large enough to 

allow unimpeded access of files into canals. 

This may mean offsetting it to enable straightline 

coronal access. 

d. True. The file handle should stand upright in See le 
: š 4. Remove all coronal pulp tissue 

the canal when straight-line access has been (V/NV) 

achieved. 

e True. This allows canal orifices to be identified. 

Commonly the roof of the pulp chamber is 

not completely removed over the orifice of the 

second mesiobuccal canal in upper molars. 


1. Remove all caries when present 
2. Conserve sound tooth structure 


5. Locate all root canal orifices 
6. Achieve 
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Features of irreversible pulpitis 


Toothache? 


11. The following are features of irreversible pulpitis: 
a. Response lasts for minutes to hours 

b. Pain may develop spontaneously 

c. Heat may be more significant in the later stages 

d. Pain does not linger after stimulus 

e. All ofthe above 

11. a. True. Pain from irreversible pulpitis is long 
lasting and may be severe. 

b. True. Pain may develop spontaneously, while 
lying down or wake the patient at night. E. 
C. True. Heat frequently becomes a more i < 


significant feature in the later stages when in Clinical Difference 


fact cold may act as a relieving factor. 
+ pain is generally traceable — * more severe 


d. False. Pain usually lingers after the stimulus is 
removed. 


toa stimulus » lasts longer 
e. False. See above. dd walur > pain may come 
> air without 


any apparent stimulus 


Reversible pulpitis Irreversible pulpitis 


* Mild to moderate pain * Sharp, severe, radiating pain of 


Brief duration 
Response to cold stimuli 


Once stimulus is removed, pain 
is usually subsides 


Tooth responds to electric pulp 
tester at lower currents 


Teeth usually show deep caries, 
metallic restoration with 
defective margins 


Reversible pulpitis if allowed to 
progress can led to irreversible 
pulpitis 


long duration & varying intensity 


Pain continues even after the 
stimulus is removed 


Pain may exacerbate with 
bending over or lying down 


It may progress to more severe 
pain that is gnawing or 
throbbing 


Increased by stimulus, like heat 
and may relieved by cold 


If inflammation/Infection 
extended to periapical tissue 
can cause periapical disease 


Rotary NiTi instruments 


12. Rotary nickel-titanium instruments: 
a. Require a patent canal prior to use 
b. Are used for canal negotiation 
c. Can be used round any curvatures 
d. Are used for canal enlargement 
e. Should be used with a light touch A patency file is worked beyond the 
12. a. True. Rotary nickel-titanium instruments EE 

: has been cleared, and to allow the 
require a patent canal as they should be used irrigating solution to flow lito THE ADA. 
for canal enlargement, not negotiation. rones 
b. False. Using rotary nickel-titanium instruments 
to negotiate canals increases the risk of 
fracture. 
c. False. Rotary nickel-titanium instruments may 
be used around gradual curvatures; however, 
sharp curves and recurvatures put extra stress 
on the instruments and can lead to fracture. 
d. True. See (a). 
e. True. If too much force is used in an attempt to 
drive a rotary nickel-titanium file down a canal, 
there is an increased risk of binding and file 
fracture. 


The “Golden Rules” for NiTi Rotary Preparation 


Use only tourque controlled handpiece. 

UProper glide path must be stablished before using file. 

OExamin the file & bend the file at least 80 degree angle, every time before placing into 
canal. 

OUse crown down method. 

1Do not force apically against resistance. 

Remove the possible pulp tissue by broach. 

Canal should be well lubricated and irrigated. 

ODentine mud should be cleared off by frequent irrigation. 

UDiscard the file if it is bend, streched or has a shiny spot. 

ODo not use rotary instrument to true working length specially in teeth with “S-shaped 


canal". 
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Major causes of failure in RCT 


13. Major causes of failure in root canal therapy are 

a. Placing small instruments through the foramen 

b. Presence of bacteria remaining within the root 

canal 

c. Presence of small amounts of filling material in 

the periradicular tissues 

d. Presence of necrotic material within the canal 

system 

e. Loss of coronal seal and reinfection of a Xray with the instrument adjusted to WL —+ 

cleaned canal system di een 

13. a. False. Small instruments placed through 

the foramen do not increase the likelihood ENDODONTIC 

of failure. Itis important, however, not to 

overenlarge the foramen or cause damage FLARE UP 

to the periradicular tissues by using large — 

DURING OR AFTER 

ROOT CANAL TREATMENT 


instruments in such a manner. 

b. True. Successful endodontics involves 
removing as many bacteria as possible from 

the root canal system. The more bacteria that 
remain, the greater the likelihood of failure. 

c. False. Small amounts of filling material outside 
the root cause localised inflammation, which 
may be detectable histologically; it is not, 
however, a major contributing factor to failure 
and does not usually cause clinical symptoms. 

d. True. Any necrotic tissue remaining within the 
canal acts as a continuing irritant. 

e. True. Loss of coronal seal allows reinfection of Most of the flare ups occur 
the root canal system and is a major cause of 
failure. 


sa result of acute periradicular 
inflammation secondary to Intracanal procedures 


Cause for endodontic failure Percentage 
Presence of bacteria and debris in the canals 51 
Apex transposition and overfilling 3 
Presence of the isthmus 21 
Bacterial colonization of root surface 

Untreated canals 11 
Filling material outside of the root apex 

Microfractures 8 


DOI: 10.4103/1658-5984.155450 
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Efficiency of irrigation 


14. Ffficiency of irrigation is affected by: 

a. Depth of needle penetration 

b. Coronal pre-enlargement 

c. Frequency of use 

d. Volume and type of irrigant 

e. Temperature of irrigant 

14. a. True. Itis important to get deep needle 
penetration; this can only be achieved if the 
canal is large enough. Irrigant solution does not 


travel much further apically than the needle tip. 


b. True. Early radicular access increases the 
space available for needle penetration and 
irrigant exchange. 

c. True. Itis important to refresh irrigating 
solutions frequently as this removes debris and 
ensures an active solution. 

d. True. A larger volume of irrigant has an 
increased flushing effect. Sodium hypochlorite 
has been shown to be more effective than 
water or local anaesthetic as it will kill bacteria 
and dissolve pulp remnants. 


e. True. Increasing the temperature of irrigating 


solutions increases their reactivity and makes 
them more efficient. 


p 


Type of needle 


Concentration of irrigant 

The volume of the solution used 

Canal diameter 

The viscosity or surface tension of the solution 

The diameter and depth of penetration of the irrigating 
needle 

The anatomy of the canal 

The method of delivering the irrigant 


Contact time with the tissue 


l'emperature of the irrigant 


Ultrasonic activation 


The effect of combining different types of solutions 


Penetration 
depth of needle | 


Orientation of rec CN > 


needie bevel 


— 


e < N =>. 
— 
[ DEL 
Inner & outer 
bevel | dia of needle 


EM z^ 


mas. Irrigation 
ndi 

Viscosity of SS 

irrigant 

Bes >, 


Types of ee Needles 


Figure +: irrigation needles 
commercially available 

(A) Open-ended Flat 

(B) Open-ended Beveled 

(C) Open-ended notched 
(D)Close-ended Side vented 

(E) Close-ended Double vented 
(F) Clase-ended Multiple vented 


Generally, open-ended needles 
generate more velocity of irrigation 


than close-ended. But close-ended 
are safer. 


The irrigation extrusion beyond 
the apex is more important than 
irrigation velocity. 
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Ferrule effect & Post and Core 


15. The following are important factors in restoring an 
endodontically treated tooth: 

a. Preserving as much coronal tooth substance 

as possible 

b. Creating a ferrule effect 

c. Removing all coronal dentine 

d. Providing a wide post 

e. Producing a long post without compromising 

apical seal / ) 


Figure 2. 
A ferrule 
(Image 
courtesy of 
Dr. Gerald 
Barrack.) 


15. a. True. Itis essential that sound coronaltooth | 
tissue is retained as this enables the tooth to 

be restored as strongly as possible. See (b, e). 

b. True. Retention of coronal dentine allows a 
collar to be placed around the remaining tooth 
structure. This ferrule effect strengthens the 
remaining tooth structure. 

c. False. Removing coronal dentine unnecessarily 
weakens the tooth, makes it more difficult to 
create a ferrule and produces a shorter post. 

See (e). 

d. False. Wide posts weaken roots. 

e. True. A long postis more retentive than a short 
one. Leaving coronal dentine enables a longer 
post to be provided. It is essential however 

that the apical seal is not disturbed. After 

post preparation, 3-5 mm of root filling should 
remain. 


| 
| = Feemde of Gerane 


O Crown 

Bi Pos aao 
Root 

B noa tang 


Ferrule walls are 
almost parallel 


Minimum thickness =1mm 


In most cases only a 
portion of ferrule will be 
close enough to parallel 
and it will be effective 


141 


Cala Lilly enamel preparation 
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am:0nde c: (908 020100 0333503 326832000:6000li poen - 
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factor o favourable [g6eo[à: enamel rod engagement o eoxóeosó 


Lei: Ka: c 
muy Blosn 
Composite [g£a30:00039p: 25002 gá 29Mgp: 
1. Composite sé bonding system NS hydrophobic (3922051 Befo 
moisture isolation cop opq§ 0939020951 
2. Composite 46 bonding system 2099 climate sensitive (39255 
Storage andor 94qepór 


3. Composite 2529 polymerization shrinkage oops Shrinkage stress 


opt bonding TESCH incremental placement technique 
g 


ecgolàiBondi n 


, Š bonding protocol o rech 
. E . . ç IN D ç ç ° 
4. Composite >e carious dentin og6eooóoli Caries $p 3200 
c E c 
60560: (d: 220 el262209 
5. Occlusal Stress D 22e pog? posterior composite 09200 


25:eoxoli 


6. Sufractive cavity (CI v) Ruy viscosity 45:00 composite 
Aren Anterior composite or universal composite set 
corsdloogsu 


7. Composite restorative movement c? restrict 902299 cavity design 
o ao(à oS:0>:60:0lu 2060 Retentive grooves o2205qp:i 


8. Bonding area ep:eco composite retention &opo€:ecooli 296255 
C-factor o? zë 09:eo:oli 


(bonded and unbonded surface ratio) Credit: DrAungHtang 


Cala Lilly flowers 


> 
Traditional parallebsided access 
Note: 
Unfavourable C factor and poor 
enamel rod engagement are typically 
present removing old amalgam or 
composite restorations or with 
traditional endodontic access of 90° to 
the occlusal table. 


ala Lilly enamel preparation 
Notes: 

The enamel is cut back at 45° with the 
Cala Lilly shape. This modified 
preparation will now allow 
engagement of nearly the entire 
occlusal surface. 
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Ninja Access 


Traditional access preparation 328) debris and necrotic tissue 602 00551 


straight line access qê: iatrogenic errors eo espéácó access comas: 
. A e. o Ce j c 3l e. 
dentine 602 3aep:i[o3:02 @O5066JO|o2O5I 3le0905 tooth structure 602 
o L ° o 
e s s ` D LES. ash. c 
32qp:[03:55:6:090:05329 functional loads c[o356 fractures [3600051 
Extended access cavity preparations elopé sound dentine Uam spo: 


— 


c 5 € ° ope 
2902000! tooth deformability QPp:coooobl strength jð: fracture Olaé 
Gun 

n . B oc SUPR 
Conservative endodontic cavity (CEC) 3203€: access COMA tooth 
o c c . . . o 
structure loss M $poteoeool chamber roof š pericervical dentine o 
coc c c Ke DUC c ` . ° 
0000460260000 60500000 008200924 C O22:6) fracture resistance 0) 
o c $ 
Seoné:cxreodloru5u 
e o CEE . Lë c 
Ninja access coó|gé:oo extremely conservative approach (9603320505 
M . oo c co o c ne co 
Ogoté] fracture resistance 0D Seoné:eooru5e3 olor uón VANY, 
0005 preserve tooth structure 0) səeej:ole|[ogoó: səƏooe|[upə|éoocli 


Importance of Dental Hard Tissues 


Importance Posterior teeth Anterior teeth 
High Pericervical dentin Pericingulum dentin and 
ne Soffit enamel 


Axial wall dentinoenamel : 
junction Schematicrepresentation of traditional, 
Cervical enamel conservative and ninja access; green line 
Enamel around incisal edge : ENS Š š 
Unsupported enamel depictstraditional cavity preparation, red 
Secondary/tertiary dentin line as conservative and blue line as ninja 
Exposed dentin in incisal access cavity preparation 

area 


Management of maxillary first molar by Ninja access. Note the ultraconservative access cavity 
preparation of first molar. Courtesy: Jaydev 
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Loss of Working Length 


Cleansing and shaping 020630932026: loss of working length [900705 
Olooo5i master cone radiograph $o5[n399c905023edl (03) master 
apical file o0p5[0305 090502329] loss of working length [9óese|ogoéë: 
ëlo 
omelopé(gómoa? 
-blockages. ledge formation, fractured instruments enelozó 

. o ° c oc cx OCI e oO C s . + 
-file sizer) 329320932020: 80909) o empaj:sanejopé 
-apical third of the canal go dentinal debris eo gay:eomeozc 

OX C x c o o a o XX 
-0$90225c02323|05328||02 390 9000:8e0me|oyoc (puen- 
malpositioned instrument stops, variations in reference points, poor 
radiographic technique. andimproper use of instruments. 
nadas? 
-sound and reproducible reference points 60203 ES 
-curved canals 60242 ojt00) instruments 60203 precurve 0906: 05:0] 
-directional instrument stops 60209 95:0] 
ot L 
-instrument position e ¿lo5əš8o56: 06033291 consistent radiographic 
angles o 3205:{q)0] 
x 25 mo . o x OC OC 
-canal 8.90000 original preoperative shape o 3o[j09$:056:0 
-cleansing and shaping coóesopooóecopocó: copious irrigation and 
recapitulation odd] 
oc 2 


-sequential file sizes 03 326300530036: 5:0] 


Figs. (A to D) Reasons why file does not reach to full working 
length: (A) Dentin chips; (B) Wrong angulation of instrument; 
(C) Larger instrument than canal diameter; (D) Restriction to 
instrument making it short of apex. 


Master apical file 
short of working 
length 


Accumulation of 
dentinal debris in. 
apical third 
because of loss of 
working length 


Use of sound 
reference point 


Ane 
aw” 


Precurve the instrument before 
using itin a curved canal. 


Recapitulation is done with smaller 
number file to remove the debris. 
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Hot Tooth 


Hot tooth / painful tooth š eso:əš:g2 1* appointment co»[a(8: 
©. 0 o c o o c 
QRC EE on ecpsoloooón Hot tooth 
L L O te t Oe 


0902090 irreversible pulpitis 3280 [gdesecogdloou5u Pulpal tissue o 

(sa0p:00[g6 pulp chamber 9) very concentrated sensory nerve supply Intraligamentary 

So»e[o;é hot tooth o 05632260900 0əo5oo2o:OloooSu ogotsacQos injection 
Cx ° ei: c c 

9059905 Sly 000900 mandibular molars, 6550500 mandibular and 

maxillary premolars, maxillary molars, mandibular anterior teeth, and 

maxillary anterior teetho [gooou5u 

Management 

Explaining patient: Patient should be informed about the treatment so 

as to avoid fear of unknown and reducing anxiety. 

— Management of anxious patient: It is done by keeping short or no 

waitingtime and use of iatrosedation. 

Verbal sedation, talking to the patient, music, hypnosis, and relaxation 

techniques like deep breathing are helpful. 

Role of premedication: 

— Prescribe anti-inflammatory drugsto be taken 1 hour before the 

treatment. 

— Provide time gap between anesthetic injection and startingthe 

procedure. 

Premedication with lorazepam 1 mg (after checking interaction with 

other drugs) night before sleep followed by 90 min prior to procedure is 

helpful. 

Additional anesthetic or supplemental injections are necessary to 

achieve profound anesthesia. Infiltration, supplemental intraligamentary, 

or intraosseous injections are most helpful along with pulpa! anesthesia. 

Intraosseous injection allows the anesthetic solution to be deposited 

directly into the cancellous bone around the tooth apices causing better 

pain relief. 

Intrapulpal can be painful becausehere needleis inserted into sensitive 

and inflamed pulp. 


Intraosseous 
injection OA 


Intrapulpal 
injection 


Theories 


2 Hyperalgesla: Inflammation within the tooth alters the 
actual nerve (by changing the resting potentials and 
decreasing excitability threshold) making it more difficult 
to anaesthetize 

2 Nervous patient: In nervous or apprehensive patients, 
pain threshold further reduces causing difficult to 
anaesthetize 

2 Location: It is assumed that If the area of anesthetic to 
be administered is away from the target, It becomes dif- 
ficult to anaesthetize. The anesthetic solution may not 
penetrate to the sensory nerves that innervate the pulp, 
especially in mandible 


2 Central core theory: It states that nerves outside of 
nerve bundle supply molar teeth, whereas nerves on the 
inside supply anterior teeth, so, anesthetic solution may 
not penetrate into nerve trunk to make all nerves numb 

2 Tetrodotoxin-resistant (TTXr) channels: Special class 
of sodium channels Is present on C-fibers, called TTXr. 

2 Local tissue changes because of inflammation: It states During inflammation, neuroinflammatory reactions start 
that In area of inflammation, acidic pH of inflamed tis- and sodium channel expression on C-fibers shifts from 


sue decreases the amount of base form of anesthetic T TX«sensittveto TTXr causing inflammatory hyperalgesia. 
available to penetrate the nerve membrane causing These channels have shown to be five times more resistant 


anesthetic to be less effective. But It can be true only in 
cases of swelling. This theory falls to explain If injection 
site is away from the area of inflammation 


to anesthetic than TTX-sensitive channels. Bupivacaine Is 
more potent than lidocaine in blocking TTXr channels and 
maybe the anesthetic ofchoice when treating the "hot tooth" 
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Mid-treatment Flare-ups in Endodontics 


Flare-up [jón RCT 0906303329/$0090032026:€ 
. . o c . è 00 £- © 

pain/swelling 2280709 pain+swelling b° PIM 69029820) 
oc oO ` E: ` 'co J 

@9)$280000:03 o yayo D 


[999 3ze[opó:9ó:0 pulp and periapical tissues 60260 
mechanical, chemical, and/or microbial injury elopé 


] e c e e c 
inflammatory mediators 602 ogo5coo[: 335090500005 


: O O CO C .. : c C 

mediators 6020) nerve fibres 6020 0305605 stimulation oer 
š e š O C20 š 

Dam asoló: nerve endings 6020) 00066053208! increased 


hydrostastic pressure (96220228 oedema [g90meoclor ón 


ze|opózaó: 329060203 eo! Meet 

Ó L 
Mechanical injury occurs due to 
-Overinstrumentation (most common cause of midtreatment flare- 
ups) 
-Inadequate debridement or incomplete removal of pulp tissue 
-Periapical extrusion of debris 


Chemical injury to periapical tissue is caused by 
-Irrigants 

-Intracanal medicaments 

-Overextended filling materials 


Microbial Induced Injury 
Microbial factors in combination with iatrogenic errors cause 
interappointment pain. 


* Accurate diagnosis * Drainage through coronal 

e Long acting local access opening 
anesthetics * Incision and drainage 

* Determination of proper * Proper instrumentation 
working length * Trephination 

* Complete debridement * Intracanal medicaments 

e Occlusal reduction * Analgesics and antibiotics 

* Placement of intracanal (when indicated) 
medicament in multivisit 
root canal treatment 

* Medications 


* Behavioral management 


Figure. Absorbent paper point showing reddish color 
indicating inflamed periapex. 


Overinstrumentation 
is most common 
cause of 
midtreatment 
flare-ups. 


i Inadequate 
_ debridement of 


Periapical extrusion 
of debris 


8 Mechanisms for Flare-ups 


Microbiological and Immunological Factors 


The following microbiological and immunological factors are 
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Single Visit Endodontics (SVE) 


SVE 0008 ogogo e[t: onp:p: 
-Doubt of postoperative pain 

-Fear of failure of the endodontic therapy 
-Discomfort to patient because he/she has to keep 
the mouth for a long period of time 

-Lack of time 

-Lack of experience and equipment 


e Ecos c 
SVE c96000 e05€:0932q|05qp: 
-Convenience 
-Efficiency 
-Patient comfort 
-Reduced intra-appointment pain 
-Economics 
-Minimizes the fear and anxiety 
-Reduces incomplete treatment 
-Lessor errors in working length 
-Restorative consideration 


Indications of SVE 

-Vital teeth 

-Fractured anteriors where esthetics is the concern 
-Uncomplicated vital teeth 

-Patients who require sedation every time 
-Non-vital teeth with sinus tract 

-Nonsurgical retreatment cases 

-Teeth with accidental pulp exposure 

-Medically compromised patients who require 
antibiotics prophylaxis 

-Physically compromised patients who cannot come 
to dental clinics frequently 


Contraindications of SVE 

-Teeth with anatomic anomalies such as calcified 
and curved canals 

-Asymptomatic non-vital teeth with periapical 
pathology and no sinus tract 

-Acute alveolar abscess cases with frank pus 
discharge 

-Patients with acute apical periodontitis 
-Symptomatic non-vital teeth and no sinus tract 
-Patients with allergies or previous flare-ups 
-Teeth with limited access 

-Patients who are unable to keep mouth open for 
long durations such as patients with TMJ disorders 


Figure. Non-vital mandibular first premolar with periapical === 
pathology is not indicated for single-visit endodontics, whereas 
uncomplicated mandibular second premolar with carious exposure 


can be completed in single-visit endodontics. 


Disadvantages of Single-Visit 
Endodontics 


2 It Is tiring for patient to keep mouth open for long 
duration 

2 If flare-up occurs, it Is easier to establish drainage in a 
tooth which Is not obturated 

2 Clinician may lack proficiency to do SVE 

2 Some case cannot be treated by single visit, for example, 
cases with very fine, curved, calcified, multiple canals 
and teeth with weeping canals 


B Criteria of Case Selection 


2 Competence of the clinician: Clinician should be able 
to perform all steps of root canal In single visit without 
compromising quality of the treatment 
Positive patient acceptance: Patient should be coop- 
erative for SVE. Uncooperative patients and patients 
with TMJ problems, limited mouth opening should be 
avoided for SVE 


Absence of anatomical interferences: Anatomical 
problems like presence of fine, curved or calcified 
canals require more than usual time for the treatment 
and thus should be treated in multiple visits rather than 


a single visit 

Accessibility: Teeth for single visit should have an optl- 
mal accessibility and visibility 

Availability of sufficient time to complete the case: 
Both clinicians as well as patients should have sufficient 
time for SVE 

Pulp status: Vital teeth are better candidate for SVE than 
nonvital teeth because of less chances of flare-ups 
Clinical symptoms: Teeth with acute alveolar abscess 
should not be treated by single visit. But teeth with sinus 
tract are good candidate for SVE because the presence of 
sinus acts as safety valve and prevents buildup of pres- 
sure, so these teeth seldom show flare-ups 


Criteria of case selection as given by Oliet includes 

* Positive patient acceptance 

e Absence of acute symptoms 

+ Absence of continuous hemorrhage or exudation 

* Absence of anatomical interferences like presence of fine, 
curved or calcified canals 
Availability of sufficient time to complete the case 
Absence of procedural difficulties like canal blockage, ledge 
formation or perforations 
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Bioceramic-based root canal sealers 


Sealers 6020) zinc oxide eugenol, calcium hydroxide, glass ionomer, silicone, resin, bioceramic-based 


Xp uy BEE E 
sealers ooo[sé Saq|[3290: alozo òil 


History of sealers 


A 
MTA-based sealers (Figs. 35.8A to F) 
2 MTAas sealer 
23 ProRoot Endo Sealer = 
2 Fillapex 8 
2 CPM sealer 
2 MTA Obtura É 
2 MTAS experimental sealer 
2 F-doped MTA cements. 


Figs. 35.8A to F Commercially available bioceramic sealers. 


| Type of the sealer Example Pros Cons 
| Zinc oxide and Pulp Canal Long history of use Shrinkage on setting 
eugenol Sealer Will absorb if extruded Soluble 
EWT Slow setting time Can stain tooth structure 
Roth's Sealer Antimicrobial effect May negatively affect bonding of core materials 
Tubli-Seal Radio-opaque 
Wach's Sealer 
Antimicrobial effect (unproven) Soluble 
ii Radio-opaque May weaken dentine 
Sealapex 
E L |. 1 i 
| Glass ionomer Activ GP Dentine-bonding properties Hard to remove in retreatment 
Ketac-Endo No antimicrobial properties Minimal antimicrobial effect 
| | | 1 22 A | 
| Resin AH-26 Long history of use Some release formaldehyde when setting 
AH Plus Adhere to the wall Chlorhexidine as an irrigant can reduce their bond strength 
Diaket Some can adhere to the core ` ` May not bond any more effectively than conventional 
EndoREZ Do not contain eugenol sealers 
Epiphany Slow set 
RealSeal 
| Silicone GuttaFlow Triturated Expand slightly on setting | 
RoekoSeal Long working time Setting time is inconsistent 
Fills canal irregularities with Setting time gets delayed by sodium hypochlorite 
consistency 
Biocompatible 
aah] 
| Bioceramic SmartSeal Hydrophilic Minimal supporting clinical data 
SmartPaste Bio | Does not shrink on setting Questions raised over ease of removal for retreatment 
Biocompatible 
Antimicrobial properties 


Table 3. Advantages and disadvantages of differing commercially available sealers. DOI:10.12968/DENU.2016.43.2.114 
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Dentine replacement material 326$$ 00 


aab [gio«p: 


Dentin Caries 
Biodentine 


Perforations 
Biodentine 


Internal/External 
s 
Biodentine 


| Surge: 
Biodenting 


according to criteria listed in Ingle’s 


Stimulate reparative dentine formation 


Maintain pulpal vitality 


x 


)RO 


Endodontics (Bogen & Chandler 2008) 


Nowicka et al. 2015 


Bakhtiar et al. 2017* 


Brizuela et al. 2017” 


Nowicka et al. 2013 & 
2015941 


Brizuela et al. 2017 
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Biodentine 


SE n - ve ¢ 
NO:0} calcium silicate-based product [góvlorcón 


Advantages of Biodentine 


2 Helps In dentine remineralization 

2 Preserves pulp vitality and promotes pulp healing 
Pulp Exposure| 2 Replaces dentin with same mechanical properties 
Biocentine | 2 Indicated for root and crown repair 

Pulpotomy | 3 Good handling and manipulation 

Biodentine | 3 Short setting time 

2 Adhesion to dentin 

2 Biocompatible 

2 Antibacterial. 


a fenti 
Biodentine 


DOI:10.1038/sj.bdj.2018.864 


Clinical trial, histological ex vivo study. Tested CH single bond universal RBC, PrMTA, BD. Both 
PrMTA and BD materials induced a similar hard tissue bridge. The bridge (BD and MTA) was 
homogeneous with no tunnel defects, MTA, BD and CH, showed a thicker dentine bridge than RBC. 


Clinical trial, histological ex vivo study. Tested BD, PrMTA and TCal. Teeth vital at eight weeks 
with all materials. Significant increase inflammation, tissue disorganisation and incomplete hard 
tissue bridge formation with TCal when compared to BD and PrMTA, Similar results for BD and 
PrMTA (lack of inflammation and good tissue organisation); however, BD group showed complete 
dentinal bridge formation in all teeth with TCal (11%) and PrMTA (67%), respectively. 


Randomised clinical trial. Tested CH, BD and PrMTA. No significant difference between the mate- 
tials, selected failures in PrMTA and CH groups, but BD had success rate of 100%. 


Both PrMTA and BD maintain pulp vitality in “sound” teeth over the duration of the study 
(six weeks). Same duration in both studies. 


Both PrMTA and BD maintain pulpal vitality, Even if no statistically significant MTA showed one 
case of failure 


Release fluoride | No fluoride release from BD or MTA commercial materials 


Bactericidal or bacteriostatic 


+ 


Bhavana ef al.2015” 


Ceci et al. 20152 


PrMTA, BD and GIC tested against: 5. mutans, E. faecalis, E. coli and C. albicans, BD showed best 
antimicrobial activity. Both MTA and BD are more effective than GIC. 


PrMTA, AMTA, BD and IRM were checked against S. mutans, 5. salivarius and S. sanguis. PrMTA 
AMTA and IRM showed better results against $. mutans and $. salivarius. BD showed better 
results against S. sanguis, but was not active against $. mutans. 


Adhere to dentine 


Guneser et al. 2013 = 


Nagas et al. 2016” 


Tested by push out strength test BD, PrMTA, IRM, Amalgam, Dyract AP. 
BD demonstrated greater adherence to dentine than PrMTA. 


Compared PrMTA and BD by push out strength testing. BD better adhesion to dentine. 


Adhere to restorative material Altunsoy et al, 20159 Compared AMTA, CEM, BD (not PrMTA). BD showed the weakest adhesion to flowable composites. 
Resist forces during subsequent No good evidence 
restoration placement 


Long-term insolubility restoration 


Kaup et al. 2015" 


Both materials fulfil the ISO standards of solubility but BD is significantly more soluble than PrMTA. 


Sterile 


| Not mentioned in the manufacturer's instructions for either material 


Radiopaque 


Kaup et al, 2015” 


Tested PrMTA and BD. MTA higher radiopacity, BD below ISO standards. 


Provide seal against bacterial ingress 


Nowicka et al. 20132 
Tsesis et al, 2017 7 


Both PrMTA and BD did not allow bacterial infiltration. 


Tested BD, PrMTA, IRM. All materials allow bacterial colonisation at the interface material/den- 
tine, but bacteria showed the less viability in samples treated with BD/IRM compared with MTA, 


Mineral Trioxide Aggregate (MTA) 


— CO C Leg w. T A TERA A > g 
oee 9» Dr. Torabinejad 0» ©09CG0I800990) endodontics 9o 000085232053{4}503 bioceramic material 


ZE E Ç o O cx [e coc š e E c 
[góvloarón JOOJ 25009 gray MTA Š q&63[9: e400206:60 white MTA copo: 090530lo»oi gray MTA 


o C Es C x SE c o 
CO 9220) saespbe|yoézcdeoon ®0909000 H 


MTA 22: 116 Advantages of MTA 

-Water-based chemistry, requiring moisture for setting 
-Excellent biocompatibility 

-Normal healing response without inflammation 
-Least toxic of all the filling materials 

Furcal repair -More radiopaque than calcium hydroxide 
-Bacteriostatic in nature due to high pH 
-Resistance to marginal leakage 

-Excellent sealing ability 

-Produces artificial barrier against which obturating 
Apexification material can be condensed 


Pulp capping 


Root resorption 


Repair of root perforation 


Root-end filling in cases of pulp capping. 


‘Indications for the use of MTA in dentistry 


| Primary teeth 


Pu Pulp capping] Root canal filling} | Vital pulp | | Non-vital pulp 
ipolomy [Pulp capping] in retained thera 


primary teeth EN UN 
¡Pulp capping} | Pulpotomy 
| Root end | =S] baal SH 
| fill repair repair sealer 


Precautions 
-MTA material should be kept in closed container to avoid moisture contamination. 
MTA must be stored in dry area. 
-MTA material should be immediately placed after mixing with liquid to prevent dehydration during 
setting. 
-Do not irrigate after placing MTA, and remove excess water with moist cotton pellet 
-Adding too much or too little liquid will reduce the ultimate strength of the material. 
` 


MTA material usually takes 3-4 hours but the working time is about 5 minutes. If more working time 


is needed, the mixed material should be covered with a moist gauge pad to prevent evaporation. 


Disadvantages of MTA 

-Difficult handling characteristics due to its sandy nature 
-Long setting time (2 hours 45 minutes) 

-Expensive 

-Discoloration potential of gray MTA 

-Known solvent is present so difficultto remove after 
curing. 


-Vasoconstrictive, so beneficial for hemostasis, especially 
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Apically extruded sealers 


Periapical tissue Ò foreign body 9009 9000909 O6026:0lo»o5i 
Foreign body mé Inflammation gon! I Healing: GAO 

9EDÍCOIVN root tip mM inferior alveolar nerve e Lë 3290: 08:0) 
cases? é Intracanal dressing CaOH2 Ee? (9$00505p 
Sapos Signs and symptoms | eoo ES 
Sealer 60299609) "Resin olg 9s6:[9:: Ca(OH)2 006000 090 ó |gooogo 
al: ond 3 90 eve IAN Dé vital ne ¿00096 o? o) pH 
sjapc inju 020300051 Case report eo9Sop:o»cór 2 
Ca OH)2 |P Resin Oloou9n Resin sealer DAS. ¡AN š $: qc 
immediate surgical intervention Ol ecoóqc ‘Permanent parasthesia 
80 09090Ón 
Bioceramic Sealer (MTA & Calcium Silicate} e eoo 2 3268300 vital 
SENE A 00696 o» oo pH epi injury SE vital structure 
0705 € hard tissue > formation © in induce có | 
IAN o> 02039203 00329, ri root tip š 8$:00051 Q 80003002: :quobn 
Foramen size > o3: ec 960090080 o RSE IS 
Bioceramic sealer obe O6o»6:ooói 
no], case 60209 signs A symptoms [956000595 eco 


Credit: DrityawMoe 


Figure. AH Plus sealer. Tooth 8 with necrotic pulp and a buccal sinus tract in a 24-year- -old 
woman. (A) The postoperative radiograph. (B) The 1-year follow-up: there were no changes in 
the extruded sealer. (C) The 9-year follow-up. The apical periodontitis lesion healed, but the 
appearance of the extruded sealer remained unchanged. 


Notes: 

Not all extruded sealers were predictably removed from the periradicular tissues. Treatment 

outcome was not significantly affected by the type of extruded sealer. A significantly better 

outcome was observed for teeth with no lesion in comparison with teeth with apical periodontitis. 
sS://doi.org/10.1016/j. joen.2015.11.020 


In cases of root canal sealer extrusion, surgical treatment should be decided on only in 
association with clinical symptoms or with radiographic evidence of increasing periapical 
lesion. (10.1515/bjdm-2017-0002) 
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Chloroform-dip technique 

KI Gutta-percha master cone E ogo:əə[8ó root canal BS8Esg, amo Aa 
Gigit} $:000:0820Í1 To increase adaptation of Gutta-percha Master Cone at the end of root 
canal. 

` ca Ç Ç M M c o o n 
Ji Chloroform cogo $6co05qc eqp 93220) Gutta-percha e|, AMLO 329$:9]009:0990]1 
Qu 20020? GP R canal oco 0099000302 [840905c390302326 root canal space 
dó3209C:gó270:0> GP ôe: quzécoo tom onu 


Finally, the root canal is obturated using 
lateral condensation technique 


Quality of seal of apical irregularities 
oc ç ç ° ç ç O c c oc * e ç ° 
g! 3eq|$3o pŠ:coso[ogo GP Ke (BSR 00064 SCO) NANA Chloroform cogo alcohol 
R səos>:(g|[9: eoSoli SQE ogg 20 24 scoeo58: e(g20563256 [gjon 
$ d ` 3 va E e oc e e 
$i 020038640? Chloroform P œ shrinkage and loss of integrity (36e, Sen alua[gé 
irritation to periapical tissue co95: [8Šooo5oloooSi 3909603 (39396 apical seal 0? o9305&60looo5u 


G EES <ç ome c =~ oO aol Kreesch 
II GP 0008 root canal space OO ama Seu obturation 00207329 sealer 29:02 32:36 018091 


To ensure better adaptation of the gutta percha cone, 
chloroform is used in dip technique. 


1- The cone is dipped in a small amount of chloroform and then fit into 
the canal. 


ə 
ç 
Cc 


2-The cone is inserted and removed a few times in order to take an 
"impression" of the apical portion of the canal, 


3- It is important to remove the excess chloroform by rinsing the cone in 
alcohol and drying it with an air syringe for a full 30 seconds. 


4- Excessive chloroform present in the gutta percha cone can result in 
shrinkage of the filling material and loss of gutta percha integrity . And 
may ba occure irritation to periapical tissue . Finally these problems can 
affect apical seal 


qu Chloroform o? RCT retreatment case 609392 GP (94090580: afgon 


D 


Endodontic solvent 
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How to use “Gate Glidden Drills’ 


Uses of Gates-Glidden Drills 
. F r coronal flaring during root canal preparation 
ring retreatment cases or post space preparation for 
oval of gutta-percha. 
en the canal when an instrument has fractured 


5 £ T. ; o c c 

Gate Glidden drill 3ec[n326:09 DOC else 
access ewo: coronall/3 of root portion o2 
straight line access €|6320€ səogo5flare 
Jee Galerie 33323] GG drill size 39622:25:. 
ocaeca} lon sleog canal §492 
ledgeo ôg GG drill § snugly fit 
qE 6026820064 642050.5 to 1mm 

P O ey c y c 
€4205so05|3:wall 60902 filing coóolo»oon 
Drill size o»és(à: 0009 A E :oloooóu 
q,02401053-4 e2030 960 ooo 3,0? direction 


oo root 4, outer surface o? ES ms. 
Kl 


for example using at high rpm, incorrect 
forceful drilling, the use of Gates-Glidden 


ë : : Q. n : c D o 
inner direction soge perforation Šoo@:cƏol lI 

L t Pe oc 
2 no o9 Hepler 


L 


GG à no.1 diameter œ 0.5 mm $ 
0.2 2090201090511 3le(o32€ no.3 to 4 Son 
funnel shape coronal portion of root o? 3 3:90 
canal 390305 0.9 -1.1mm coo e egol|9n 
Credit to DrThetSuMon 


0.50 
0.70 
0.90 
1.10 

1.30 
1.50 


Length: 28mm, 32mm 


Speed: 750-1500 rpm 


Mee 


Modification: Flexogate 


Length(L) : 28,32,38mm 
Packed  : 6pcs. to a package 
Size :1231456 Assorted 1-6 
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Evaluation of Success 
eelerer evaluation of success ada (aa qenimgaro:co JAS 
c o o o ç : ° oc ç 

-Symptoms eşq pathology Qes[8ecli symptoms eQogz:sQeoeoscoəoŠS: disease $64 &Ecleao:02051 
200505 symptoms 60305? ceslo5[o3ə 9909? 0950005 oq? 99$ 66 § S209 ogg? 

t t t t 
8:0€ Ego: És Si: eqq? Si ing, discoloration $ 2? 
OC SEICHO? cG6oC:coooooqjj: 099? Sinus tract, scarring, discoloration $ 640uo*? 
-elo59$ ops: 9$94:e05a9q6 periapical lesion agso: gops fő: 64005 (e) Col $4205 (ə) 

D 

$Š ooff ai AS cu 
Periodontal ligament space 396432000102 (639391 normal or slightly thinkened oo Sea 

c os ex on r c e co c ç ç c 
OIM §3[g6303 bone rarefaction 495:252:0052:l e9po50coo:? oo[8ə5:[gə5: Ee 
copo5ogo:8é Bem 

c ox e` ` : o o o o M c e-o 
emaco $3(5$30? resorption 93920020093? 0630100225 CONC: BEMI 
Lamina dura d9§[gocoogé 3360011 
elo59$e» dense 3D obturation sms Beo 
32000592 c[gocoo:o> elo5ošçoo[ogeSsqeossəaqjo5eoo səsoce[gies[g cmaplagasé cSclo3geo5u 
-Histologically (03958: periodontal ligament, bone, cementum cogà, s9e(g306g602 


200 inflammatory cells $106 (0329 leen 
SEE qS:9§,3002§690} inflammatory cells coz $10 o$&6olo»o5u 


-30 
^ 
rho 
On 
c 
Š 


202) 2090:09 periodontal ligament fibres cop səo5ó[8Šcsolcooeqieq odácolon on 


9:9:q/0528:035:03398:09 60292 3208(9§(gbco28000:? 
Cementum co [(g§e020E:0028002:? 


" ° H COM * ç c e H era? ay y c 
Resorption $89 625:002:: 32809902 resorbed areas GOR (Gg e0r0Ese008000%7 ©20(g¢ oo&co (O200II 


Evaluation of success of endodontic treatment 


Criteria Clinical . Radiographic .  Histological 
Significance Presence of symptoms indicates To predict the success Check status of periodontal ligament, 
the presence of pathology, but or failure, compare the bone and cementum and inflammation 
absence of symptoms does not radiographs taken at after endodontic therapy 
confirm absence of a disease different times 
Symptoms e No tenderness to percussion * Normalor slightly * Absence of inflammation 
* Normaltooth mobility thickened periodontal * Regeneration of periodontal liga- 
* Tooth having normal form ligament space ment fibers 
function and esthetics * Reduction or elimination e Presence of osseous repair 
* Nosign of infection or of previous rarefaction * Repair of cementum 
swelling * Noevidence of * Absence of resorption 
* Nosinus tract minimal to no resorption * Repair of previously resorbed areas 
scarring or discoloration * Normallamina dura 


* Adensethree dimen- 

sional obturation of canal 

space 
Figures: Radiographic evaluation of periapical radiolucency in relation to 
maxillary central incisors: (A) Preoperative radiograph showing periapical 
radiolucency in relation to maxillary central incisors; (B) Postoperative 
radiograph 9 months after nonsurgical endodontictreatment showing 
healed periapical area. 


Ao 


Factors responsible for endodontic failure 


Sgo:səc[ogoooo5oosoeooo Sgo:səeapë: (200)e90€6 saeqpé: (200)005:602? oes [gS ¿colo 
ordalorg eleng eu poeg cosocgpiogo:sospošesp $0302$$02050lo»03i loc: 
oes3og:sQooo [86 &Coysəc[ogoC:səqocogo? e254p09:2259(0303€6 602? səƏoosoc[ogoC:8q6:o2 2302286 
olo»oSu 


Factors responsible for endodontic failure 


1. Infection e Nutritional deficiencies Infected 
2. Excessive hemorrhage * Diabetes mellitus pulp 
3. Chemical irritants * Renalfailure 
4. latrogenic errors * Blood dyscrasias 
i Canal blockage and ledge e Hormonal imbalance 
formation * Autoimmune disorders 
ii Incomplete debridement œ Opportunistic 
of the root canal system infections 
iii Overinstrumentation * Aging 


iv Separated instruments Patients on long-term 

v Perforations steroid therapy Abscess 
vi Incompletely filled teeth 
vii Overfilling of root canals 


in endodontic failure. 


5. Corrosion of root canal fillings 

6. Anatomic factors Presence of infected tissue may affect 
7. Rootfractures ` the repair of periapical tissues resulting 
8. Traumatic occlusion 

9; 


Periodontal considerations 


Factors affecting the success or failure of root canal treatment 


Factors affecting prognosis in all cases Factors affecting prognosis in particular case 

* Diagnosis and treatment planning * Pulpal and periodontal status 

e Radiographic interpretation * Size of periapical radiolucency 

e Anatomy of the tooth and root canal system * Canalanatomy like calcification, presence of accessory or lateral canals, 
* Debridement of root canal space resorption, curvature, etc. 

* Asepsis of treatment regimen e Crown and root fracture 

* Quality and extent of apical seal * latrogenic errors 

* Quality of postendodontic restoration © Occlusal discrepancies, if any 

* Systemic health of patient * Time of post-treatment evaluation 

* Skill of the operator 


Microleakage because of Over instrumentation results in Overfilling of canal results in 


defective coronal seal can traumato periodontal tissue and endodontic failure dueto constant 
decreasesthe prognosis oftooth. irritation to periapicaltissues. 


result in endodontic failure 
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False and True Tug-back 

Obturation oda master cone 4 o610309023e3|$92 me bach geserccndg 

° Ke ç ` ç ge tae e 
e[goeo9golor ón eler Good tug-back o> 632205010202 qea doos 
I. Better apical seal 
2. Canal preparation matches master point closely 
3. Obturationis more likely to be better sealing 
4 Gutta-percha is not extruded beyond the foramen during down packing 
How to check for true tug-back 
Make sure your canals are prepared and clean. Always check your master cone with 
a wet canal assuming canals would have sealer in the final obturation. (prior to 
obturation, the canals have to be dry though!) 
Do some apical gauging to help you choose your master cone. 
Insert the cone into the canal gently and check that it lightly binds. 
Remove the cone and inspect it (ideally under magnification) to check for GP 
crimping or surface marks to indicate where the GP has been binding. Any crimping 
marks should be apically and not coronally! If you see mid or coronal crimping or 
marks. then more coronal/mid third flaring of the canal is needed! (see the image 
below) 


Mid-third binding 


Apical binding 


Another way to check for true tug back, is to check your master cone radiograph. If 
you see a space mid or coronal third, but no space apically around the gp cone, 

then you know the GP is binding apically. If you are using a fitted cone, you may not 
see any space around the sides. 


(n A | 


What to do if you don't have true tug-back? 

If you know there is no mid third or coronal binding of GP. but still have no tug back 
apically, then consider trimming 0.5mm from the end of your master cone and 
recheck. You could also enlarge your preparation using some hand K files and try a 
larger master cone. 

Tf it is still difficult to get any tugback, then consider using Auto-fit GP cones which 
can be trimmed to length. Ideally you would use these for warm vertical 
condensation obturation. 

If you have false tug-back (i.e tug-back but GP not binding apically). then increase 
the taper of the canal with more coronal and mid third flaring — applying brushing 
movements with the rotary file away from the centre of the tooth. 


Mid-third 
binding 


x FALSE 
TUGBACK 
When file taper and GP taper 
don't match, you get either 
over/under fitting GP, or GP that 
doesn't bind apically. False 
tugback is when the master cone 
goes to length with apparent 
tugback, but is not binding 
apically, but rather binds more 
coronally or in the mid third! 


If you have false tugback, you 
are not sealing the canal apically 
with GP and potentially allowing 
an ingress of bacteria into the 
canal space! Additionally, if you 
try to obturate a canal with 
warm vertical condensation and 
have not got true tug back, then 
you risk extruding GP! 


SS Apical 


| binding 


Tug Back 


Working Width 

Working length o3€:0}308) file size 3aG20:60024 oop: c2ë:CloooSu 
eebe gege De lee ms: plan 

te t L t L t t 

2.92 RE US EZ . Q E DEW TEC] 
000089: GC3aG20:$ 02€:002:0? working length 3290069007 30(03:09:8c09 
master apical file (MAF) c esl 'olo»osi 
Working width do root canal à apical end 3eoqo5 oli obturation oÂ 
cleaning and shaping 020690290 working width 03 3, ecoQolooo3u 

Cs LE E, ES Ze . o co... . c c 
epf} microorganisms 60902 DI irrigation 6OMICIENAC: 
Eg pulp o? Ost apical stop 904 0036 [8ëcloooSi Guidelines 
onda}, Ee ees{gaqjoseco:603 eo*(o300l I 
-Enlarge the root canal at least three sizes beyond the first instrument that binds the 
canal (sag 0:36: MAF coos Gär? GEaS:0g 208090) 2 cosol) 
-Enlarge till you get white dentinal shavings on the instrument flutes. (gi 0930] 
& ; o " ^ ZO ` E P " 
white dentinal shavings 9023200 3! cosol sodom dentinal shaving color 02 
infected dentine a? ereechen 
398 guidelines 6030 6059026:9 aj: log: 
Initial working width 03 (63298: 9}, 022¢}:0070593 css) q memos canal 
irregularities 60902 mäer 23m sëlle alo smooth canal wall o? 
ç c ç 

êp (gScloz05u 


What you will do in this type Of Canal? 


32000592 [Qcoo:o) long oval canal width saqadqé 86622:620:$ 20$96:6e: 
LESS d 


voie 390209: gié:coé: 9059o0li Ke ogy ezeqzanda cops: dentine 
60203 eco O(ao59(8: periodontium o? 083050203008 (a9 860 005i 
sóc0səc[8səcaQ]:oo €322039»[9002:0232096: ica? 
o9:00:[03p00Í 


solution 


consider as 2 small Canals 
then prepare with smal Fie 


long oval Canal 


eaning with big File 


wi Cut extra dentin around Cana and 
damage periodontium 


Factors affecting size of working width 

- Whether root canal is vital/non-vital 

= Presence of periapical pathology 

- Presence or absence of root resorption 

= Canal configurations like C-shaped canal, bayonet canals, 


,apure 

some-what simplistic, but it helps 
make the point. Working Width 
(WW) is best understood by 
studying cross-sections of apical 
canals. If the greater diameter of 
the original canal is measured, the 
correct WW is an instrument size 
slightly larger than that 
dimension. 


Instruments must be the right size 
and be flexible enough to stay 
centered in the canal. A correct 


instrument size can do more harm 
than good if it isn't flexible and 
canal transportation occurs. 


Definition: Working width is defined as "initial and 

postinstrumentation horizontal dimensions of the root canal 

system at working length and other levels" 

* the minimum initial working width= initial apical file size 
which binds at working length and other levels 


etc * The maximum final working width corresponds to the 


» Presence or absence of isthmus 


master apical file size 
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Working Length, Working Width & Tug Back 
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-Enlarge the root canal at least three sizes beyond the first instrument that binds the 
al / Se 5: MAF S Glos: soc so ` FIA Set 
canal. (32420580 ] 0009 OCH OC INDE 32020009 Y CULO!) 
-Enlarge till you get white dentinal shavings on the instrument flutes. (207201 
" a 1 ^ ð ` 
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No teeth are easy in Endodontics 
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Preoperative (left) and Postoperative (right) 
images of maxillary central incisor. 

A prominent lateral canal can be seen, but 
there is no way to know if multiple 
microscopic branches are present at any level 
of the root canal system. 


Mandibular anterior teeth will often have two 
canals. The second canal is lingual to the main 
canal, and it is not uncommon for the two 
canals to join at the apex. Tooth No. 24 has a 
necrotic pulp and based on the anatomy of 
No. 23 and No. 26, a second canal in tooth No. 
24 should be expected. 


E Maxillary premolars with three canals. 

| These teeth will have two buccal canals and a 
lingual canal. The two buccal canals will most 
often share an orifice and branch several 
millimetres apical to the pulpal floor. The 
disto-buccal canal is typically the easier of the 
two canals to enter into, and the mesio-buccal 
can be overlooked. 
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Significance of WLD 
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803E:808 [gdco28Eo} (9220426020602? Perforation through apical constriction; Over- 
instrumentation; Overfilling of root canal; Increased incidence of postoperative pain ofog (8ŠcloooŠi 

r ` ` 
$209 WLD 0005 ec3r2026:9(3: 398 WLD32026: soo5coóƏgé [yó &€op[0ox58ocogoocooo 
Incomplete cleaning & instrumentation of canal; Persistent discomfort due to presence of pulpal remnants; 
Underfilling of the root canal; Incomplete apical seal ofog [8šcloooŠi 
Loss of working length (3$«0230c[0326:$6:60202607? Presence of debris in apical 2/3'4 of canal; 


Š š - = - ek 2 š c coc c 
Skipping instrument sizes; Ledge formation; Inadequate irrigation; Canal blockage ©20(g¢ Joé än 


The level of instrumentation and obturation of the root 
canal had a significant influence on the prognosis 


The instrumentation and obturation of root canals should end at the 
for the following reasons: 
no apical injury 
no injury to the periodontal ligament 
maintenance of accessory lateral canals 
no extrusion of root canal fi lling material 
no apical transport of infected pulpal tissues 
adequate compaction of the root canal filling against the canal walls 
no infected tissue remnants within the canal 


In the case of a vital tooth, the clinician's primary concern is to keep the apical wound 
as small as possible, while with a necrotic pulp the main concern is removal of all 
bacteria 


Both of these objectives can be met by terminating the apical extent of root canal 
instrumentation in the region of the apical constriction 
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Apical Control Zone (A Zone of Endodontic Excellence) 
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Apical foramen (major diameter) 22072 main apical opening of root canal 
doS It is frequently eccentrically located away from the anatomic or 
radiographic apex. 

Apical constriction (minor diameter) 38029 apical portion of root canal @2 
saayja:ad26g9 [góclon ón Š apical constriction (minor diameter) e$ 
30[gó080 apical foramen (major diameter) 220503 Goy 30d: funnel shape 
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egoli 
Apical constriction 
a= minor diameter 
(apical constriction) 
b= major diameter 
Note that the minor diameter approximates, but does not necessarily coincide with, the cementodentinal junction. 


Apical control zone 33020 apical terminus (terminal region of apical third of 
t) (GSclor05u 230232(9H0858E:03 206.9 E:6q 209503091 229050630026: 
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Despite the various advances in root canal treatment, the morphology of apical third will never change. Terminal region of apical third 
of the root is called as apical terminus; this region can be anatomically challenged, altered by pathologic resorption or iatrogenic 
misadventure. Main objective for successful endodontic treatment is to clean and fill the apical third of root without altering its original 
morphology. To maintain the morphology of apical third we need to preserve the apical constriction. Keeping the apical constriction at 
its original position and size by utilizing newer and advanced aids, has great value for the prevention of iatrogenic events, facilitating 
excellence in irrigation, instrumentation,obturation as well as regeneration and providing the best possible clinical result. 
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Recommended use 


Aduantages 


/ Anti-screwing effect 

/ High cutting efficiency 

/ High resistance to fracture 

. Efficient cleaning to the apex filing, the canal ' 


/ Allows endodontic treatment or retreatment 


/ One single shaper file for a complete treatment 


35 2 D 


n25 ns n'25 
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15mm 


/ Also suitable for difficult canals (thin, curved, calcified) 
/ Production of small debris to reduce the risk of file blocking 


/ Possible precurving to negociate a difficult access or a ledge 21mm 
- 25mm 25mm 25mm 25mm 


- 3imm ` 3imm 3imm  3lmm 


Available 
lengths 


@@@@ ! 
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/ Respect of the canal anatomy [no transportation, no ledging) 


Design information 


Lengths : 21mm / 25mm / 3imm 
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ital Pulp Cryotherapy 


Vital pulp cryotherapy technique son exposed or indirect exposed pulp tissue eol cryotherapy, EDTA, 


bioceramics, _and a composite or amalgam 
09909e0:c zo yóolonusa endodontic 
Deol oousi vital pulp cryotherapy 006(8: 


c9320650leoo: 03091 


FIGURE 1. Preoperative 
periopical radiograph of tooth #19 
with orrow demorcating 
adiolucent appearance of caries. 


FIGURE 2A. 
ice (O° C) prepared w 
shaving device 


FIGURE 3. Irrigation of 17% 
ethylenediaminetetraacetic acid over an 
expo j pulp on tooth #19. 


pulpal diag 


FIGURE 7. Postoperative 
periapical radiograph of 
tooth #19 after vital pulp 


FIGURE 6. Placement of a bioceramic 
material over a carious pulp exposure 


and 
" NS ET ace 
entire pulpal floor on tooth #19 following cryotherapy treatment 
the š ond 
application of shaved sterile-water ice placement of a 
and permanent composite 
ethylenediaminetetroacetic acid restoration 


https;//decisionsindentistry.com/articie/cryotherapy-vital-pulp-treatment/ 


permanent 
o 
inflammation and postoperative pain o2 “ec 


j o pretreatm 


of reversible pulpitis 


RA 390): 
260050509 


restoration 


L 


c 
long- term prognosis comézecané: meon 00e 


FIGURE 2B. Placement t of shaved sterile- 
water ice over a direct pulp exposure and 
coronal ¡portion of tooth #2 


Shaved sterile-water 
ith an ice 


FIGURE 5. increased pulpal tissue 
hemorrhaging after ca emoval on 
tooth #30 that had a pretreatment 
pulpal diagnosis of symptomatic 
irreversible pulpitis 


KEY TAKEAWAYS 

Cryotherapy, the application of coldto humantissue, 
decreasesnerve conduction velocity andreduces 
hemorrhaging, edema, inflammation and postoperative 
pain. 

In endodontic treatment, cryotherapy can diminishthe 
clinical need for pharmacologic intervention via 
narcotics or localanesthesia 

Prior to initiating vital pulp cryotherapy, a pretreatment 
pulpal and periradicular diagnosisis needed. 

In addition, vital pulp cryotherapy is only indicated for a 
treatment tooth that isrestorable with a permanent 
restoration using composite or amagam. 

After the exposed or indirect exposed pulp has been 
treated with shaved sterile-water ice and 
ethylenediaminetetraacetic acid, it iscoveredwitha 
bioceramic material. 

A light-cured glass ionomer or non-lght-curedgias 
ionomer should be placed directly over the bioceramic 
pulp capor partial pulpectomy. 

Next, a permanent restoration (composite or amalgam) 
is placed andfinal periapical and bitewing radiographs 
aretaken. 


Future of Bioactive Endodontics 
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Replacement of diseased or lost tooth structure with biocompatible and bioactive restorative materials is currently the technique of 
today but each of these procedures has their own limitations and drawbacks. Regeneration of the lost tooth structure rather than 
replacement will ensure better prognosis and high success rate. This book tries to give an insight and complete comprehensive 
knowledge in the field of Bioactive Materials in Conservative Dentistry and Endodontics. Il focuses on the terminologies, history, 
Bioactive Materials i. "SOUS bioactive materials and its applications, advantages and disadvantages and recent advances along with wide range of 
Conservative Dentistry And reviews. The book has easy-to-read student friendly chapters with individual materials. A list of references is also provided to 
encourage further reading. A deep understanding and abiding love for the subjects has been given into the making of this book 


OBS 


Bioactive materials, or biomaterials, have the ability to interact biologically with the tissue to which it is 
inserted, and to stimulate the deposition of mineralized tissue, The calcium phosphate-based ceramics 
were the first known materials in dentistry to have bioactivity, and currently, these materials are the 
most used for biomedical purposes, with different morphological characteristics. In dentistry, these 


materials have achieved immense importance by stimulating the deposition of osseous tissue in 
B | oac E ive injured bone, and by having the ability to remineralize hard tooth tissues (enamel and dentin). 


M a te Fla Is In Furthermore, repair materials based on aggregated trioxides mineral or on calcium hydroxide are 
De n E | s C ry classic biomaterials and widely used in dentistry, mainly in contact with the pulp tissue or periodontal 


Remineralization and ligament, for repair processes. However, various formulations of these materials appear all the time, in 


Biomineralization search of the ideal material. In general, bioactive materials have been shown to promote the release of 
A calcium, sodium, silicon and phosphate ions, which are metabolized by the body, having effects such 
as angiogenesis and antimicrobial action, which can be improved depending on the composition of the 


P material. Pulp tissue is a highly specialized dental tissue and is the subject of intense studies about the 


response to biomaterials. It is also understood that some systemic alterations in individuals have an 
Francine Benett. PND influence on the action of bioactive materials during tissue repair processes. 
«m 
Thus, this book will address the use of different bioactive materials in dentistry, considering the 
performance of these biomaterials in the hard tissues of the tooth, and the response of the dental pulp, 
as well as the influence of the composition of these materials and of the individual's systemic 
alterations in bioactivity and in antimicrobial activity. The several in vivo and in vitro tests to evaluate 
the bioactivity of a biomaterial will also be addressed. 


https;//www.dentistrytoday.com/endodontics/10711-reassessing-curren t-endodontic-treatment 
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Removal of old GP & sealer 


Old filling [9803 GP & Sealer Be $o0053|696 Manual K file and Reamer š ooVoo Rotary 


; EIAS v Cc o C 
Retreatment file SFP: PON 
ó L is 
š E up s (x c uo e = D 
Rotary Retreatment file 6020 Design o modified Q90000:0009p:00CDII GO Tip 0? active design co 


e c c 
Penetration &022C:6320CII 


Rotary Retreatment file 070303 
Manual or Rotary 000800050905 
15 size 3 32916 pilot hole offre $000 20MOCOIV 
199 UT UM 
e a 2 C s íe cc o c o c ¢ * o 
Manual or Rotary 225 99:09: File 32e0006:051[9: QA 2m03009:8 801 o3 Coocón H file so 


. C 5 (EN Ze e ` P a C 
99$ Shaping cooo NiTi Rotary file €op$copo: Soooor 

e c c £: c c c c 
Pilot path 0209 32$60900006020C:0000I LEO K reamer 32000 


Gace 
oyp topil 

2 70 ae c e "e . c w. . i ` 

Rotary fileo? o»: 0905020 (o$oo cs Rotation movement e[opé debris o Archimedes' screw Effect $ 


o C Qu : Cc o RE S š š c 
secolo) 902600 Apical extrusion ¿NDA WORO Hand file 60209609) Push Pull action eloypé 


e ! pens DOE v 
piston effect $ Apical extrusion QOQI 


Rotary file 0 motor driven force PEDE oGogo:áls op Taper 329 canal wall 99 stress and crack line 


@8éo005u Rotary file os: GP 090505 Retreatment case 60299 Dentinal Crack or defect Oqp:ox paper 


s2qp: (09: [9coo:oooSi 


2 o c OQ s c C 
Solvent 22:09 GP ©) soften [gScoc8, ocu. Canal wall go softened GP eco MOgÈ O Messy 


o 

Q 
CIS ¢ c c e ... . A A e c p. x q 
OC 900$902990:0200I Canal irregularities Go?! isthmus 60300 ocge Disinfection 002322 
Ë c c ¢ o c c M c D o c . a 

Irrigant Vd elteren A e [9ocoo:oooeoSe:oooSi 330meoze[opé RP Solvent 0? Gëltz 809809 

cfe Cs c o QC oc E c X 
Gross GP mass @00/Q: CPN INN 9000232 $9 SG Solvent mM 


325/191:S00051 0253 00050005 File 32000e00:05:9€ O Beate ën Advantages & Disadvantages ec 
QUEUES T L ae U zi 8 °] 


o3000:q6 40209260 credit-Dr Kyaw Moe 


Gutta Percha Removal 


* Initially removed from the canal in the coronal one third, then the middle one third and 
finally eliminated from apical one third. 


* Following methods or combination of methods are used, Removal of gutta percha manually: 
* K-files or H-files 
* Gutta-percha solvent 
* Combination of paper points and gutta-percha solvent 
* Rotary instruments 
* Specialized rotary instruments designed for retreatment 
* Heat transfer devices 


* Soft tissue laser 6. Radiographic assessment. 


Tooth Fracture: Unrestorable 


There are multiple ways to determine whether or not a tooth is fractured. 

It is important to start with a good dental history of the tooth. 

A clinical exam should include a bite stick, ice for vitality testing, and a periodontal probing to check for 
deep narrow pockets. A radiographic exam is important to check for periapical rarefactions or possibly to 
reveal a fracture itself if it is large enough. Finally, a stain (methylene blue), or trans-illumination may be 
used to visualize the fracture. Sometimes the tooth may be mobile or a sinus tract may have developed due 
to fracture necrosis. 

If a tooth is non-vital with minimal or no restorations, suspect a crack or fracture (Berman & Kuttler 2010). 
The older the tooth, the more susceptible it is to fracture (Berman & Kuttler 2010). Cracked teeth are more 
commonly found in lower molars, followed by maxillary premolars (Cameron 1976). Another study found 
that lower 2nd molars were more likely to have cracks after root canal treatment (Kang, Kim & Kim 2016). 


y 


Figure 1. The initial radiograph of tooth #31. Figure 2. The extent of rarefaction in the distal 


Notice the shallow restoration and the root of tooth #31. Note how the radiolucency 
periapical rarefaction at the root apices. moves up to the alveolar crest. 


Figure 3. Mesial to distal crack of tooth #31, Figure 4. Fiber optic light illumination of tooth 

stained with methylene blue to better visualize #31 shows that the crack goes below the CEJ. 

the extent of the crack. The light does not pass through from lingual to 
buccal. 


Figure 5. Fiber optic light was used on the Figure 6. Diagnosis of a split tooth is confirmed 
buccal surface to confirm the crack. after the extraction of tooth #31. 


From ‘Clinical Cases in Endodontics’ book 
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MB2 canal : A Very Large Source of Endodontic Failure 


Finding the MB2 is difficult because it does not show up on a regular periapical (PA) radiograph. Until 
recently, it was found only by clinical “feel.” However, with the technological advancement of CBCT, the 
MB2 can easily be seen on radiographs, and we can at least know if itis there or not. 

Once you establish that the canal is there, where do you look? It can be found by drawing an imaginary line 
between the MB and palatal canals. The MB2 canal will be found slightly mesial of this line, somewhere 
fairly close to the MB canal. It is usually within 3.0 to 5.0 mm of the MB canal (Figure 1). 

Depending on where it is found, it can have one of 3 orientations. In the "A" position, it usually merges with 
the MB canal, and the 2 canals have a common apex. If it is found in the "B" position, the MB and the MB2 
are separate, and each canal has its own apex. If it's in the "C" position, there is actually a separate MB2 
root located between the MB and palatal roots (Figure 2). 

If there is a groove coming off the MB canal, the MB2 most often will be found in that groove (Figure 3). 


Occlusal View 


Figure 1. The MB2 canal can be found a little mesial of a line drawn between the mesial and palatal canals. 
The canal is either in the A, B, or C position. 


Mesial View 


Figure 2. Locations of the 3 orientations of the Figure 3. Many times, the MB2 will be found 
MB2 canals within a shallow groove near the MB canal orifice. 


https://www.dentistry today.com/endodontics/10619-overco ming-endodontic-procedural-failures 
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Disappearing Canals! 


Anatomically, mandibular bicuspids can be very tricky. They can often be one of the most difficult teeth in 
the mouth to treat. This all depends on whether the canal splits and where along the length of the canal the 
splitting occurs. 

Luckily for us, this does show up on an ordinary PA radiograph and, of course, on a CBCT scan. If one sees a 
large coronal canal that either disappears somewhere down the root or becomes very thin, it means the 
canal is splitting into 2 or possibly 3 canals at that point (Figure 4). 

The closer the canal splits to the apex, the more technically difficult the case becomes to treat. If the canal 
splits in the apical third of the root, watch out. It may be best not to treat this case and to refer it to an 
endodontist. Figure 5 shows a case in which the canal splits in the apical half of the tooth. Not only does it 
split down low, but it splits into 3 canals. This is a very difficult case for endodontic treatment. 


Buccal View Interproximal view 
Time to refer out! 
A- - -A A A 


Figure 4. If there is a large coronal canal and then it disappears or gets very small, it is splitting at the level 
where it changes. 


ZI 
I 
+ 


The split is in the apical half f 
of the tooth. 


Figure 5. The splitis in the apical half. This is technically difficult to treat. 
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Irrigating Time Line ? What is Irritrol? 


Irrigation is a key step during endodontic treatment and can easily lead to procedural error. The problem is 
that mechanical debridement only removes 35% to 50% of the debris in the canal. How do we get the rest 
out and kill the bacteria that are living in the canal and the tubules? The other problem is that there is no 
one irrigant that can accomplish all that is needed during irrigation. So, when do we use what? 

The only irrigant that dissolves soft tissue is sodium hypochlorite. | like using it right out of the bottle at 
roughly 6%. It will lose its oxygen and potency after about 3 months when kept under the sink. If fresh, it 
will have its characteristic smell and be slightly greenish in color. Refresh it in the canal often and keep it in 
contact with the canal as long as possible. Hypochlorite works much better if it is warm rather than at a 
cooler room temperature. | like to use hypochlorite from the beginning of instrumentation up until using 
the last 2 instruments. 

During use of the last 2 instruments, | switch to Irritrol (Essential Dental Systems [EDS]). Irritrol is a 
combination of EDTA and chlorhexidine (CHX). It eliminates using 2 separate solutions and does all the 
same work in one solution. The EDTA removes the smear layer and opens the tubules. This permits the CHX 
to kill the bacteria in the tubules very quickly. CHX is one of the few compounds that will kill Enterococcus 
faecalis (a leading cause of endodontic failures). Sodium hypochlorite will not consistently kill this bug. 

Once instrumentation is complete, passive ultrasonic irrigation (PUI) with hypochlorite and the EDS #6 PUI 
tip (EDS) is used to remove whatever debris is left in the canal and kill whatever bacteria are still remaining 
in the canal. The tip has a flat area at its apex, which acts like a paddle to dramatically increase cavitation of 
the hypochlorite (Figure 6). 

The entire irrigation sequence can be seen in Figure 7. Note: Always wash out the canal and access opening 
with sterile water or anesthetic solution after finishing with the use of sodium hypochlorite. This will 
prevent a precipitate from forming when sodium hypochlorite comes in contact with either EDTA or CHX. 


Figure 6. The paddle, developed 
specifically for passive ultrasonic 
irrigation (PUI), enables the tip to 
create an extreme cavitation of the 
irrigating solution. 
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Underfills? Overfills? Where is the Sweet spot? 


The literature shows that between 66% to 88% of the time, the anatomic apex does not coincide with the radiographic 
apex. On average, the anatomic apex (the point at which the neurovascular bundle enters the root) is between 0.0 to 
2.0 mm short of the radiographic apex. Therefore, for the highest rate of endodontic success, you should place the GP 
at the anatomic apex. This can only be determined using an apex locator. Usually, when determining the working 
length with an apex locator, the GP will appear to be 0.0 to 2.0 mm short of the radiographic apex. Believe the apex 
locator, and you will have more successful cases and fewer returning patients with postoperative problems. 


"Obturation in Endodontics: Are Newer Techniques Better?” Christensen shows that all the filling techniques, from hot 
GP to single-cone, have about the same overall success rate. In my opinion, if all techniques have approximately the 
same success rate, then why not use the easiest, most repeatable, most operator-friendly technique: single-cone GP 
and epoxy sealer? | do, using EZ-Fill sealer (EDS) and EDS Gutta Percha. The specially designed bidirectional spiral 
spins the sealer down the canal without the sealer going past the apex, eliminating overfills of sealer that can slow, or 
even stop, apical healing. 


The epoxy sealer is initially antibacterial; sticks to everything; and, if it inadvertently goes past the apex, does not cause 
pain. lt also resorbs in about 6 months to one year, depending on the patient (Figure 8). | prepare the apex to a 30/.04 
dimension and use an EDS 25/.04 GP cone. The cone is slightly smaller than the preparation and will therefore go 
about 1.0 to 1.5 mm past the patent apex when fitted. | then measure the point and cut it back that 1.0 to 1.5 mm. Once 
the GP cone is cut and fitted, it will not move (Figures 9 and 10). This gives us a great seal at the correct position in 
the canal's apical area and optimum healing conditions. 


Figure 8. Example of a puff of epoxy EZ-Fill Xpress 
(Essential Dental Systems) sealer past the apex 
and resorbing over a 6-month period. 


Figure 9. Gutta-percha (GP) was 
placed in canal and then measured 
(left). An illustration of GP beyond 
the apex by 1.5 mm (right). 


Figure 10. The measurement was 
long by 1.5 mm, so it was cut back 
1.5 mm (left). Measurement of the 
GP, after it was cut 1.5 mm shorter 
and retried into the canal (right). 
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Quicker, easier endodontic temporisation 


When doing endo in multiple visits, this is a critical step in the procedure. However, we often do not give it 
the proper respect it deserves, and the consequence can be unexpected infections that start between 
appointments. These infections lead to patient discomfort, extra appointments, and overall frustration with 
the case. 

The problem originates with the use of Cavit as the interim filling material. Cavit, which is mostly calcium 
sulfate, is a soft material that washes out within one week in many patients. Once it washes out, saliva 
contaminates the access opening and causes an infection within 2 to 3 days. Therefore, | recommend using 
something harder for the temporary filling that comes in contact with saliva in the oral cavity. | do use Cavit 
underneath a temporary plastic crown, but never if it would come in direct contact with the saliva. Instead, | 
use something more resistant to wear as the filling, such as some ZOE-based material, a glass ionomer, or 
even composite. 

| currently use "plumber's tape” to replace cotton as a spacer. Cotton spacers often stick to the filling 
material and are often difficult to remove from the access cavity. The plumber's tape | use, Teflon, does not 
stick to the filling material or the tooth and, therefore, can be removed from the access opening very easily. 


Quicker, easier 
endodontic 
temporisation 


Ist layer - Teflon tape 


e Roll up a small amount of teflon tape (plumbers tape), about 
1-2cm, into a ball and place it over the orifice 


2nd layer - Cavit 


Place some cavit over the top of the teflon, then dab it down into 
a firm position with a wet microbrush. | had lots of trouble in the 
past working with cavit, it just sticks to everything!!! Get it roughly 
where you want it, but then do the majority of the moving and 
shaping with a wet microbrush which will also set it once you're 
done. 


3rd layer - Fuji II LC 


e Close the cavity with Fuji and then smooth it over with a damp 
cotton pellet. If you wet the pellet with your triplex, then dry it out 
by blotting it on the patient's bib a few times, it'll be perfect for 
swiping over the occlusal giving you smooth margins and usually 
requiring little to no occlusal adjustment. 


Teflon tape 
1-2cm teflon tape, rolled 


ntoa ba 


- wet microbrush 
"""""""""""""""""* 
B 
Interappointment Emergencies: e 
Previously Necrotic Pulps m 
With no swelling * With swelling = . 
* Reassurance + Reassurance Fuji ll LC ° 
, p * Complete debridement dasthe f 
e ecrudescence É š S 
Primum I &D if all else fails 


* Open up, irrigate & 
allow to drain 


* No instrumentation 
unless no drainage 


* Temporization 
* Do not leave open | 
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How deep do we need to drill to get into the pulp chamber 
in orderto find the canals? 


As soon as we pick up the handpiece, we are faced with a procedural difficulty: How deep do we drill to get 
into the pulp chamber in order to find the canals? For at least half of my career, | was under the assumption 
that the depth of the pulp chamber had to be different for each tooth in every different patient. 

Early on in my practice, | devised a crude depth gauge to help in finding the pulp chamber. It turned out that 
when you put any manufacturer's No. 4 round bur over a radiograph of a molar tooth and line the tip of the 
round bur up to the ceiling of the pulp chamber, the junction of where the cylindrical part of the shaft 
meets the conical part of the shaft lined up at the cusp tip (Figure 1). This distance equals approximately 6.5 
mm. 

More than 20 years later, we measured and published the morphological distances in molar teeth. We 
found that a distance of 7.0 mm from any cusp tip of a molar tooth will place you somewhere between the 
middle of the chamber and the floor of the chamber; a clinician will never perforate the floor at this 
distance. Knowing this distance does several things. Firstly, it eliminates perforations of the floor of the pulp 
chamber. Secondly, it greatly increases the speed of finding the canals. | make the outline of the access 
cavity and drill down to 7.0 mm without stopping. | then wash and dry the chamber and look for canals. 
Usually, | find the canals within seconds. If the canals are calcified, the 7 mm places you where the canals 
used to be. This makes finding them a lot quicker and easier. 


L=6.50 mm 


Figure 1. Lrepresents the distance between the tip of the bur and where the conical shaft meets the 
cylindrical shaft. That distance is approximately 6.50 mm. 


Access cavity Drill bit 


Proper drilling depth - 


Pulp chamber 
space 


Long axis 
B 
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Straight-line access 


Straight-line access means the instrument does not have to curve around any dentin impingement to get 
into the canal. We must create an access into the canal that is totally on the floor and not on a wal! (Figure 
2). If we do not have straight-line access, the instrument must bend around dentin to get into the canal, and 
this increases instrument stress, consequently increasing the chance of instrument breakage. 


Mouse Hole Access Straight-Line Access 


Axial 
wall 


Coronal Curve "StraightLine" Access 


Before 


Straight line 
Access 


* Remove all over-hanging 
dentin 

* Orifice should be totally 
on the floor 

* Especially critical for MB2 
canals 

* H dentin over-hang is not 
removed, it promotes 
breakage of NiTi 


instruments 
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C-shaped canals and Radix Entomolaris (RE) 


C-shaped canals are usually found on the mandibular second molars. The MB, ML, and distal canals are 
usually all connected via a sheath of tissue down to the apex. These teeth are difficult to clean, shape, and 
obturate. Luckily, we can identify them on a radiograph. On radiographs, they do not have a furcation. They 
appear as a single root shaped like a cone (Figure 3). If you see this morphology, the decision is to try to 
treat or refer to a specialist. 

Radix Entomolaris (RE) occurs as a totally separate DL root and mostly on mandibular first molars 
(Figure 4). It is often difficult to see this root on a preoperative periapical radiograph (Figure 5). The canal is 
usually detected clinically, and when the distal canal is found to be skewed heavily to the buccal, there is 
usually another distal canal skewed to the lingual. This other disto-lingual canal is the RE. Once found, it is 
usually not difficult to treat (Figure 6). 


Figure 3. A typical conical-shaped root 
(no furcation) with C-shaped canals. 


- ; ow | 
H Y ¿ 
1 / t Figure 4. Different views of the Radix 
| Á ^ Entomolaris (RE) root located on the 
| t lingual aspect of the tooth. 
Mesialview Buccalview Distal View 


Two Distal Roots 


Figure 5. It is very difficult to see the RE 
on the preoperative radiograph. 


Look to the lingual for the canal! 


Where Is the Canal? 


Figure 6. The orifice to the RE can be 
found heavily skewed to the disto-lingual 
side. The arrow points to the RE root. 
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When the tubehead is moved mesially, with the beam 
directed distally, the two canals, which are initially buccal canal o 
superimposed (premolar periapical above) will separate. The 
lingual canal (red arrow) will follow the tubehead movement 
and the buccal canal (blue arrow) will move in the opposite 
direction, as seen on the canine film. 
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Tooth length determination with electronic apex locator (EAL) 


Endo ruler 


File clip 


File 


Lip clip 


Technical Procedures 


Apex Locator 
All apex locators’ function by using the human body to complete an kL... 
electrical circuit. These instruments provide accurate measurements to 
within 0.5 mm of the apex. There are three parts to apex locator. (lip 
clip, file clip, instrument itself) 

1. One side of the apex locator circuit is connected to a size 15 file, 


2. The other side is connected to the patient's lip/ moist endo 
practical model. 


3. When the file tip reaches the apical foramen, the instrument gives 
some type of signal (an audible or visible signal). 


4. Adjust the rubber stopper to the coronal reference plane and 
record the length. Once you have a reading, verify the reading by 
duplicating the same procedure. 


5. The apex locator reading working length is confirmed by taking 
periapical X- ray. 
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Endodontic-Periodontic Interrelationship 


Pu — Dën om 


Sinus tract through 
gingival margin 


Gingiva 

Sinus tract opening 
Alveolar bone 
Periodontal ligament 
Mucosa 


Sinus tract opening 


Periapical lesion 


Figure- Pathway for exchange of noxious agents between endodontic and periodontal tissue 


Pathways of communication between the pulp and periodontal tissues: 


° Apical foramen 
* Dentinal tubules 
* Lateral canals 


* Periodontal ligament 


* Alveolar bone 
* Neural pathways 


* Vasculolymphatic drainage pathways 
* Atypical anatomic factors like palatogingival groove 
* Pathological communications due to fractures and perforations. 


Pathways of communication between pulp and peri- 


odontium (Fig. 26.2) 
Physiological Pathological Miscellaneous 
e Apicalforamen œ Perforation ° latrogenic 
e Lateral and ° Vertical root - Perforation 
accessory canals fracture during 
e Atypical ana- e Loss of endodontic 
tomical factors: cementum therapy 
- Palatogingival + Pathological - Rootfracture 
groove exposures of during root 
- Cervical lateral canals canal therapy 
enamel (in case of - Exposure 
projection infrabony of dentinal 
- Dentinal pockets and tubules during 
tubules bone loss at root planning 


furcationarea) * Systemic 
e Traumafrom ` * Systemic disease 


occlusion- like diabetes 
crown fracture mellitus can be 
a cause of com- 


bined lesions 
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(a) (b) (c) 
Figures - Endodontic and periodontal pathways: (a) Endodontic lesions. The pathway of 
inflammation is through the apical foramen, furcation canals, and lateral accessory canals to the 
periodontium. This results in a primary endodontic lesion, sometimes progressing toward 
secondary periodontal involvement. (b) Periodontal lesions. This is the progression of periodontitis by 
way of lateral canal and through the apical foramen to induce a secondary endodontic lesion. (c) True 
combined endodontic and periodontal lesion and concomitant endodontic and periodontal lesion. 


periodontal involvement; 
(C) Primary periodontal lesions; (D) Primary periodontal lesion with secondary endodontic involvement; (E) True combined lesion. 


Nonvital pulp 


Fig. 26.20 Spread of infection can occur—A. from apical foramen 
to gingival sulcus via periodontium, B. from lateral canal to pocket, 
C. from lateral canal to furcation; D. from apex to furcation. 


Table 20.1 Difference Between Endodontic and Periodontal Lesions 


Diagnosis Endodontic Periodontal 
Etlology Necrosis of the pulp Infection and inflammation of the periodontium 
Pain Acute, excruciating, and spontaneous in nature Dull and chronic in nature 
Swelling Occurs in cases with periapical abscess and is diffuse in nature Localized 
Percussion Positive and vertical in direction Mild and lateral in direction 
Probing Probing depth of sulcus <3 mm Probing depth of sulcus >3 mm 
Sinus tracing Gutta-percha point leads to the apex of the involved tooth  Gutta-percha point would lead to the sulcus of the 
involved tooth 
Mobility Rare and localized in nature More common and generalized in nature 
Junctional epithelium Normal Apical migration 
Gingiva Normal Gingival inflammation and recession 
Therapy Root canal therapy Periodontal therapy 


Healthy Apical foramen Ges 
+ y 2. 
pulp Ss 


Lateral and tium 
accessory canals P 
+ Apical foramen 
* Lateral and 
accessory canals 
> A — 
Necrotic Apical foramen ( Healthy 
Infected pulp Gates periodontium 
d accessory canals 


Fig. 26.12 Impact of pulp and periodontal diseases on each other. 
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Differential diagnosis between pulpal and periodontal 
disease 


Features 
Etiology 


Plaque and calculus 
Tooth vitality 
Restorations 


Periodontal 
destruction 
Gingiva and 
epithelial 

attachment 


Pattern of disease 
Radiolucency 


Inflammatory and 
granulation tissue 


Treatment 


Microbial 
Bone loss 
Pattern 
Gingiva 

pH of saliva 


Periodontal 
Periodontal 
infection 
Commonly seen 
Tooth is vital 

No relation 


Usually present and 
generalized 
Recession of 
gingival with 

apical migration of 
attachment 


Generalized 
Usually not related 


Usually present 
on coronal part of 
tooth 


Periodontal 
therapy 


Complex 

Wider coronally 
Generalized 
Some recession 
Often alkaline 


Pulpal 
Pulpal infection 


No relation 
Nonvital 


Usually show deep 
and extensive 
restoration 


If present single, 
isolated 


Normal 


Localized 
Periapical 
radiolucency 


Commonly seen on 
apical part of tooth 


Root canal therapy 


Few 

Wider apically 
Localized 
Normal 

Often acidic 


Table 20.2 Sallent Features of Endodontic-Periodontic Lesions 


Condition 


Primary endodontic 
lesions 


Primary endodontic 
lesions with 


Etlology Clinical Features 
Dental caries, restorative * Pain, tenderness to palpation, and 
procedures, and traumatic percussion 
injuries Sinus tract, if present, can be traced to 


Progression of an untreated or 
chronic primary endodontic 


secondary periodontal lesion 


involvement 


Primary periodontal 
lesions 


Primary periodontal 
lesions with 


secondary endodontic 


involvement 


True combined lesions 


Concomitant lesions 


Plaque and calculus are the 
primary etiological factors 


When periodontal disease 
progresses apically, it might 


the apex of the involved tooth 
Abnormal response to vitality testing 


Plaque and calculus accumulation in the 
sulcus leading to pocket formation 
Lowering of the epithelial attachment 


Evidence of horizontal and/or angular 
bone loss associated with tooth mobility 
Normal response to pulp vitality testing 
procedures 

The lesion exhibits signs of periodontal 
disease such as pocket formation and 


involve the pulp through horizontal/angular bone loss 
the apical foramen and the Signs of pulpal involvement including 
lateral canals episodes of acute pulpal pain 

Clinically not possible to differ- Chronic lesion with gross pulpal and peri- 
entiate which started first odontal destruction 


Distinct etiological factors 
of pulpal and periodontal 
diseases which do not 
influence one another 


Both the diseases are evident independent 


of each other 


Treatment Plan 
Endodontic therapy 


Endodontic treatment as the 
primary line of therapy 
followed by secondary 
periodontal therapy 


Periodontal therapy without 
any need for endodontic 
intervention 


Primary endodontic treatment 
followed by long-term 
periodontal therapy 


Endodontic therapy followed 
by radisection/hemisection 


Both the diseases are treated 
independently 
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Physiological 
pathways 


Endo-perio 
lesion 


viet ic Miscellaneous Pathological * Perforation — 

— Perforation pathways pathways * Vertical root fracture 
- Root fracture Recopa ic 
= of * Trauma 

dentinal tubules A eman 
* Systemic — Diabetes mellitus — J 


Fig. 26.2 Pathways of communication between pulp and periodontium. 


* Dentinal tubules 
* Lateral and accessory 
canals 


* Apical foramen 


Anatomic 
considerations 
ENDO-PERIO 
* Poor endodontic LESIONS 
treatment 
* Poor restoration T d Sa 
* Trauma Contributing Etiologic 
* Resorption factors factors 


* Perforation 
* Developmental 
malformations 


The etiopathogenesis of endodontic-periodontic lesions. 


& clinical Note 


* The time period of persistence of the etiological factors in a 
susceptible environment is directly related to the probability 
that combined therapy will be needed. In other words, dura- 
tion can be a key factor in evaluating etiological effects. 

* The etiological factors implicated in the pathogenesis of 
endodontic-periodontic lesions are given in Figure 20.2. 


€ Clinical Note 


Endodontic lesions should be treated before the management of 
n periodontal lesions because of the following reasons: 


Endodontic treatment is highly predictable. 


* Periodontal component cannot resolve till the endodontic 


lesion is present. 


* Progress of periodontitis is slow, with the exception of acute 
disease. Therefore, prompt management of the pulpal lesion 
is the primary concern. 


According to Grossman et al.: Oliet and Pollock's clas- 


sification based on treatment protocol 


. Occlusal tr trauma 
causing revers- 


ing periodontal 
treatment result- 
ing in pulpal 
inflammation 

e Occlusal trauma 
and gingival 
inflammation 
resulting in 
pocket formation 


. Any lesion of 


type | which 
result in irrevers- 
ible reaction to 
periodontium 
requiring perio- 
dontal treatment 
Any lesion of 
type Il which 
results in irrevers- 
ible damage 

to pulp tissue 
requiring endo- 
dontic therapy 


Fig. 26.28 In true cmd lt lod lesion at the 
base of periodontal lesion the probe abruptly drops farther down 
the root and extend to tooth apex. 
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Figs. 26.26A to | Management of an endo-perio lesion in mandibular first molar by endodontic treatment followed by periodontal 
surgery: (A) Preoperative photograph; (B) Preoperative radiograph; (C) Obturation with MTA; (D) Buccal tubes bonded to the tooth; (E) 
Flap retracted after giving primary and secondary incisions; (F) Graft material (Equinox Ossifi); (G) After placement of the graft and barrier 
membrane; (H) Flap placed coronally; (I) 1 month follow-up showing better periodontal status and decreased tooth mobility. 

Courtesy: Jaidev Dhillon. 


Different between combined lesions and concomitant lesion 


Combined lesions Concomitantlesion — 

e Chronic and generalized in Acute and localized in nature 
nature 

* Thereis communica- There may not be 
tion between pulpal communication between 


and periodontal lesion pulpal and periodontal lesion 
when seen clinically or when seen clinically and 
radiographically radiographically 
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AURUM PRO Shaping Protocol 
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APICAL d | ! 
10 15 SX 10 SI 52 IW F2 F3 
* Locate the canal orifices Recommended Settings: 


Obtain coronal patency using a #10 and #15 hand file * AURUM PRO: RPM: 300; Torque: 1.5Ncm 
Introduce the AURUM PRO SX to create radicular 


access Clinical Tips 

* Verify and expand glide path with a #10 and #15 * Irrigate often using NaOCL and MD CLEANSER (17% 
hand file EDTA Solution by Meta Biomed) 

= Continue to shape the root canal with the AURUM = Lubricate the files using MD ChelCream (19% EDTA 
PRO S1 and S2 Cream by Meta Biomed) 


Finish shaping and apically enlarging with the 
AURUM FI, F2, and F3 to the established working 


length META” 
Use a deliberate brushing motion to optimally BIOMED 


prepare the root canal 


AURUM BLUE-AURUM G Shaping Protocol 
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APICAL Y Y 
10 15 20/10 10 13/025 17/025 20/04 25/04 25/06 35/04 
* Locate the canal orifices Recommended Settings: 
= Obtain coronal patency using a #10 and 1115 hand file * AURUM BLUE: RPM: 500; Torque: 2Ncm 
* Begin shaping by introducing the AURUM BLUE = AURUM G: RPM: 200; Torque: 1.55Ncm 


1120/10 to the coronal and middle thirds of the root 
canal system 

* Confirm and expand glide path with the AURUM G; 
1115/.025 and #17/.025 

= Finishing shaping and apically enlarging by taking 
the AURUM BLUE #20/.04, #25/.06, and #35/.04 to 
established working length 


Clinical Tips 


= Irrigate often using NaOCL and MD CLEANSER (1796 
EDTA Solution by Meta Biomed) 


* Lubricate the files using MD ChelCream (1996 EDTA 
Cream by Meta Biomed) 
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COOOIII 0002320202 @[goSeaé C specialist só oe COOGO:OIII 
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64002580: Qoo! FINAS: ofa: eogotglóqé ELA + immediate re- 


implantation (retrograde with MTA) coóc9aaso6e[gq6 C0$000600200Q€ 0906 | 
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Glidepath Management (GPM) 
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Rotary pathfile qj: 03000360 og090526255cop9: GPM 0? Manual Preparation 908 Stlll 


recommendation ócgadol 
Final shaping, finishing 320909 Rotary AOS Glidepath ee 3003 § 30.69 3(092010905 
Understanding of tooth anatomy 
2003a8E@p Basic Anatomical pattern o223000:q0leo5 
M ° . ° ç ç 
sleoĝğ zaxa atypical spooSosošcoo5s]eo> 
Canal o» Root morphology ¿mimic (gdgEe[gdous 
[s M o E . Q IN € 
Root canal 603099 ecogocgéeso? m3907999:(Banners in breeze)c9o»6ootoloooS 
Glidepath o» Radiographic terminus (RT) 3209 sqoleos 
RT, physiologic terminus (PT), cementodentinal junction (CDJ), Radiographic Apex (RA) 0303{a39901 
ç 
G@:9$:O 
No10 oceg:[o3clooo No15 Paps sons 
No 10 Super loose AASS 
Mandibular incisors 
Multicanals premolar 
Buccal canals of Max 


Medial canals of mand molar 


Canal aySzdloo05 


ce:g: J 

Curved file Solos 

X-ray o? səs [ogoocoo:6: Precurve cpd{a30008 straight access go resistance qgécurved aydos 
Ledge, transportation o{gdo3curved cpdqolecs 


88 file curve op canal curve àeo?09q6 angle direction 32[038{o36e(GoE:{03|:0220 
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Tactile sensation mazes: 


° So 
coge: 
ç ba : : S.S ç 
3236996092 Go to length immediately code EqolosuS 
Infection c» Pulp a303080200u9050l 


š ° o e ç 
Dentine ol c2030]o»09 
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Old age, pathology 090 coronal dentinal constriction €$&c9 pre-enlargement ôg Ek 
° So 
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Combination eonoézulonus 

Viscous chelation material qp:eol es oloooS 

Viscous chelator o Pulpal floorgo (ga9(Q: accesscoSooocog q9lo»o5 seq]sq]:eo2,$601o205 
o S. 

c0:38:9 

Glidepath length o? Apexlocator, Radiographic Terminus ¿a9:[go3ol 

ce:əš:G 

File motion Mo: sadede isoon 

Push and pull 

Watch/wind 

sdlésoSa8:q90 39603,99(0}] Tactile sensensation Rael 32620:0009 skills oocez;ooosoloooŠ 

Glidepath Technique 

4 skills dolor 

First 

Find the canal 

Understand the anatomy 

ç M" o0 Q ° . IN 
Root canal 0226059209€66402058409052:09 apical eo[8ëcsooocl 
Expect unexpected 


Maganification, illumination səGe;:[o3:olooo5 
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Microscopes 25:29 0309028301000 
p DYEBCI 0398 

Canal o» Curve 

Smooth or rough 


Sieg " ° ° oc e 
Calcification, stone 03 [o| Elo 
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Microscopes edén ey 
Second 

Follows the canal to RT 
Best default position dl eqoma3eqpa3qcleuS 


gle Foraminal patency 08 322e3&&0leoS 
9 p yo? ë 


a a CG O coc e 
File a> foramina lafe Zen? em 


RT age PT o?smootho»óqoleos push/pull Ale 


PT length oo different BEE ooo? GG] 


T 
Third 

RT ocos: oses access eq Elo osoo] 

9. The canal is clogged or seemly blocked by dense collagen or necrotic debris 
Irrigated with NaOCl 

Your file -apical curve file 06 or 089520) 

File š blockage obgently touchol (G§co6Naocl o] 

File apical curve (990280 

Deeper push 


You will get RT finally 


8056503205 Angle of le of incidents 80030508 
J: del EE EE E ngle of access Mangle of Incl ents ¿802007 


o I 


File o9 recurve different angle direction e(g»&:(8:c56q0leo9 esq another different curve cooócoóol 


Patient, Restraint, Gentle! 
Never force or push Never, Ever! 


e IN errs ° ç 
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Resistance Sors $02q0952099:$ coolooo 

Glidepath [Gs Eoy§ses0$argacQuSorapqol8 

9. Diameter of file mejo psio 

3lo»cgoSooo3ir ea0z03file size 25:050lo5 

1,2,3 səogo5solution 026022 

1.delicate, 2 change the curve,go to smaller file size 

Ç. 

File shaft oo(o3:esc3 RT oSfollow oas gonm: (8$ &Solo»ou 


Use smaller file à coronal enlargement coda ée[ggEs8Edlor05u 


Restricted Coronal Dentine o2. Machanically gate glidden drill , NiTi rotary file Rasgos, 


Brushing motion, envelope motion ¿090090 

Bloen (ç)eooo 02690095200002099008 9cole:8985020? gotcopSoootqoleos 
Delicate, changing of curve, choosing smaller file, removal of restricted dentine col. 
sleooco6o2 Motion 4 ggas qoos 

1. Follow 

Identified canal opening 

Remove any dentine and enamel triangles 

Slipping sliding down the canal gently 

Dentine plug oo medl oeg use ultrasonic burs Mueller bur 00220225:9:0050l 
NaOCl à chamber o? Agitate cod{QzqoqESSogaSoleas 

Small file o? apicalgocurve codQeaccess odd] 

Gentle, caress, slip and slide , stroke, trail restraint BE 


` 


Resistance co. 9 ¿90 ¿9:90 9932096 envelope motion(3) EE 
RT aseqonsqéeor9 apexometer, Radiographic, digital image ¿confirm odd] No2 o? il 
2.Smooth 


Short Vertical stroke ol File o» loose (gSqole0S 
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No10 file eomézcoé: loose [gð rotary shaping safe(gódleW File size (03:96 shelved, ledge 
Googo8 Ser 

3. Envelope 

File 69,02602:60090l Never force forward. 

Withdraw with clockwise turn odd] (envelope motion) 

Restrictive dentine o9 outstroke ¿0903035p5:01 

4.Balance 

ooslo»QFile. Size 10 o30c90leo3 feel o» 15 à smoothe[gdo: 

Balanced Force (Roane tech) ol 

Clockwise first then anti-clockwise oBslight apical pressuregcpSon00] clockwisego dentine Dcut 
Anti clockwise gocut dentine oo flute go (G§ordcleoodloo05 

Smoothing motion o8(g§codol 

Glidepath qoos 

Super loose Glidepath equé Glidepath qeq 

File o? 1-2 mm 3-4mm 5-6 mm (94o99(3939 file oo reciprocating sa{gda3aQo5c029EGlidepath ql 


Rotary safegoleos 

Endo motiongj22029 GsooG:Olso3:oo Gooooaoc5ce[o[gc:oso[go[9: Operater 
909 [0:ooyopp:coo5:38ColoooŠ 

deca NR 

Ref 

AAE 

Endo practicesinus 

Advanced Endodontics 


Dr. Aung Zin 


192 


Figure 13. “Follow” files are more effective when 
curved. First squeeze cotton pliers against file 
shaft at right angles and sweep the cotton pliers 
toward the tip (left). The resulting file (right) has 
a gentle and continuous curve to and through its 


tip. 


Figure 14. Glidepath “following” requires 
optimum tactile sense. Loose gloves do not 
enable the dentist to feel the file handle (left). 
Gloves must fit tight so that the balls of the 
fingers together allow the finest possible touch 
and delicacy (right). 


Pigure 12. Four reasons a file 
will not “follow” to its 
terminus: (1) Canal is blocked 
(2) File curvature does not 
replicate canal curvature (3) 
Diameter of file is too wide at 
its tip (4) Diameter of file is 
too wide in its shaft. (Often, a 
combination of reasons one 
to 4, or all 4 are the 
situation.) 


Paper point check 
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Glidepath Management file should pass the foramina 
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Need to make your file curve 


AF Anatomical Foramina 
AA Anatomical Apex 
CDJ Cementodentinal Junction 
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Fig. 4 Cutting area ofa K-type file. 


Motions of a file in a root canal 


Enlargement of a straight canal does not pose any partic- 
ular problems. It could be done by a succession of inward 
and outward motions accompanied or not by rotary 
motions. However, curved canals are different where 
departure from the balanced force technique can result 
in damage of the canal wall. As it is impossible to ascer- 
tain on the basis of a radiograph whether there is curva- 
ture in a bucco-lingual plane or not, it is expedient to 
apply the 'balanced force' technique as a general rule for 
the preparation of all root canals. 
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Cone-Beam Computed Tomography (CBCT) in Endodontics 


Aspect 


Details 


Indications 


- Diagnosis of complex root canal anatomy: Identifying unusual 
canal shapes, extra canals, and root curvature. 


- Detection of periapical pathology: Assessing the extent and nature 
of periapical lesions. 


- Assessment of root fractures: Detecting vertical root fractures and 
their extent. 


- Pre-surgical planning: Planning for apical surgery, identifying 
anatomical landmarks, and assessing the proximity to vital structures. 


- Evaluation of resorptive defects: Diagnosing internal and external 
resorptive defects. 


- Assessment of previously treated teeth: Evaluating the quality of 
previous endodontic treatments and detecting any complications or 
failures. 


Contraindications 


- Pregnancy: Avoiding exposure to ionizing radiation unless 
absolutely necessary. 


- Unnecessary exposure: Avoiding CBCT in cases where 
conventional radiography is sufficient to avoid excessive radiation 
exposure. 


- Cost considerations: High cost of CBCT imaging may not be 
justified in routine cases without complex anatomy or pathology. 


- Availability: Limited access to CBCT units in some dental 
practices. 


Advantages 


- High-resolution images: Provides detailed 3D images of teeth and 
surrounding structures. 


- Accurate diagnosis: Enhanced detection of anatomical variations 
and pathology compared to traditional radiographs. 


- Improved treatment planning: Allows for better visualization and 
planning of endodontic procedures. 


- Non-invasive: Provides a comprehensive view without the need for 
invasive procedures. 


- Reduced superimposition: Eliminates the overlap of structures 
seen in 2D imaging, providing clearer views of the areas of interest. 


Disadvantages 


- Radiation exposure: Higher dose of radiation compared to 
conventional dental radiographs, though still within acceptable limits 
for most patients. 


- Cost: More expensive than traditional radiographic techniques, 
which may be a barrier for some patients and practices. 


- Limited soft tissue detail: Less effective in visualizing soft tissues 
compared to other imaging modalities like MRI. 


- Technical complexity: Requires proper training and experience to 
interpret CBCT images accurately. 


- Artifacts: Presence of metal restorations and other materials can 
cause artifacts, potentially obscuring diagnostic details. 
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Oehlers Classification of dens invaginatus lesions 


Oehler's Classification 


Type | Type II Type Illa Type IIIb 


Fig. 1 Example of coronal 
invagination of the left 
maxillary lateral incisor. 
Enamel in tooth 22 invaginated 
into the interior of the tooth, 
seen here as an opaque line. 

a Tangential view. b Cross- 
sectional image. c Axial plane 


Dental Operating Microscope in Endodontics 


Aspect 


Details 


Indications 


- Complex root canal anatomy: Enhancing visualization of intricate 
canal systems and detecting additional canals. 


- Detection of microfractures: Identifying hairline fractures and 
cracks that are not visible with the naked eye or traditional 
radiography. 


- Management of calcified canals: Locating and negotiating 
calcified or blocked canals. 


- Retreatment procedures: Removing previous obturation materials, 
posts, and broken instruments more effectively. 


- Perforation repair: Precisely identifying and repairing root 
perforations. 


- Apical surgery: Enhancing visualization during apical surgeries 
such as apicoectomy. 


- Post-endodontic evaluation: Assessing the quality of root canal 
fillings and detecting any residual debris or missed anatomy. 


Contraindications 


- Limited access: Cases where the oral cavity or access cavity is too 
small to accommodate the microscope. 


- Cost considerations: High initial cost and maintenance of the 
microscope may not be feasible for all dental practices. 


- Patient cooperation: Patients who have difficulty remaining still or 
have severe gag reflex may make microscopic procedures 
challenging. 


- Technical limitations: Situations where microscopic magnification 
does not provide additional benefit over conventional visualization, 
such as simple root canal treatments with straightforward anatomy. 


Advantages 


- Enhanced visualization: Provides superior magnification and 
illumination, leading to better detection and management of intricate 
canal anatomy and pathology. 


- Precision: Facilitates precise instrumentation and placement of 
materials, improving the quality of endodontic treatments. 


- Improved outcomes: Higher success rates due to better 
identification and management of anatomical complexities and 
pathology. 


- Documentation: Ability to record and document procedures for 
patient records, education, and legal purposes. 


- Ergonomics: Reduces operator fatigue and enhances posture, 
leading to improved working conditions for the endodontist. 


Disadvantages 


- Learning curve: Requires additional training and practice to 
become proficient in the use of the dental microscope. 


- Initial cost: High investment cost for the purchase and maintenance 
of the microscope and associated equipment. 


- Procedure time: Potentially longer procedure times due to the 
meticulous nature of working under high magnification. 


- Patient comfort: Some patients may find the microscope 
intimidating or uncomfortable during procedures. 
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- Field of view: Limited field of view compared to unaided vision, 
requiring frequent adjustments and repositioning during procedures. 


2 ES 


Fig.2: Modern Dental Operating Microscope 


Fig.3: Comparision of magnification between DOM (a),  Fig.4: Improved ergonomics during working 
loupes (b) and naked eye(c) with dental operating microscope 


Fig.6: Microscope attached with digital SLR or 
video camera for communication 


Fig.5: Microscope attached with digital 
camera for proper documentation 


NT 
Fig. 8: Microfracture diagnosed during 
orthograde root canal treatment microsurgical endodontic treatment 


Fig. 7: Microfracture diagnosed during 
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ig. 10: Localization of the second mesiobuccal 
canal (MB II) of an upper first molar 


Fig. 9: Excavation of a C-shaped root canal 


p 


Fig. 11: Obliterated canal orifices impair 
instrumentation or even prevent 
root canal treatment 


Fig. 12: Denticles may block the canal entrance 


Fig. 14: Creation of a barrier across the open 
open apex, before obturation 


Fig.13.Localization of the root canal end 


Fig. 15: Cleaned out perforation site and Fig. 16: Visualization ofa fractured instrument 
visible bone in the furcation is essential for retrieval 
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Fig. 17: Microsurgical retro preparation and 
retrofill with MTA 


currettage instruments/ 
retrofilling instruments 
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Figure 14 Elevation instruments. Erdarged view of the tips of 
soft tissue elevators. 


Microsurgical Endodontics 


Aspect 


Details 


Indications 


- Persistent periapical pathology: Non-healing periapical lesions 
after conventional endodontic treatment. 


- Anatomical complexities: Presence of complex root canal anatomy 
that cannot be managed by nonsurgical means. 


- Root-end resection: Cases requiring apicoectomy and retrograde 
filling due to failed conventional treatment. 


- Root perforation repair: Surgical access needed to repair root 
perforations. 


- Detection of vertical root fractures: Identifying and managing 
vertical root fractures that are not evident on radiographs. 


- Biopsy of periapical lesions: When histopathological examination 
of periapical tissue is required. 


- Removal of extraradicular infection: Cases where infection 
persists outside the root canal system. 


Contraindications 


- Systemic health issues: Patients with uncontrolled systemic 
conditions that contraindicate surgical procedures. 


- Poor periodontal prognosis: Teeth with severe periodontal disease 
that have a poor long-term prognosis. 


- Inadequate surgical access: Limited access to the surgical site due 
to anatomical or patient-related factors. 


- Patient unwillingness: Patients who refuse surgical intervention. 


- Severe bone loss: Extensive bone loss that compromises the 
stability and retention of the tooth. 


Advantages 


- Enhanced visualization: Superior magnification and illumination 
allow precise surgical procedures. 


- Improved success rates: Higher success rates compared to 
traditional surgery due to better management of anatomical details. 


- Minimal invasive approach: Smaller incisions and less trauma to 
surrounding tissues, leading to faster recovery and reduced 
postoperative discomfort. 


- Precision in root-end preparation: Accurate resection and 
preparation of the root end, minimizing the risk of damage to 
surrounding structures. 


- Effective management of complex cases: Better management of 
cases with complex root canal anatomy, previous treatment failures, 
and persistent infections. 


- Documentation: Enhanced ability to document procedures for 
patient records, education, and legal purposes. 


Disadvantages 


- High cost: Significant investment in specialized equipment and 
training. 


- Learning curve: Requires extensive training and experience to 
achieve proficiency in microsurgical techniques. 


- Increased procedure time: Potentially longer operative times due 
to the meticulous nature of the techniques. 


- Technical complexity: Requires advanced skills and knowledge to 
manage the intricacies of microsurgical procedures. 
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- Postoperative complications: Risk of complications such as 
infection, swelling, and pain, though generally less than with 
traditional surgery. 

- Patient comfort: Some patients may experience discomfort or 
anxiety related to the use of surgical microscopes and equipment. 
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